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_. Water-Wise 
- Choose (I Eleva 


This is a 500,000-gallon Horton ellipsoidal- 
bottom tank designed, fabricated and 
erected by Chicago Bridge & Iron Company. 
Rising above the Village of Melrose Park 
in northern Illinois, this graceful structure is a 
“silent salesman”. It says that this is 
@ progressive community . . . one whose 
people had the foresight to combine beauty 
and prestige with efficient water system 
planning. 
The ellipsoidal tank is just one of a 
number of CB&I-designed structures 
available for dependable water storage. 
Write our nearest office for further information. 


WATERSPHERES® « WATERSPHEROIDS® 
ELLIPSOIDAL-BOTTOM TANKS 
RADIAL-CONES ¢ SPHEROIDALS 

STANDPIPES © RESERVOIRS 
 HORTONSPHERES® FOR GAS SERVICE 


Chicago Bridge & Iron Company 


Atlanta * Birmingham © Boston * Chicago * Cleveland * Detroit * Houston * Kansas City (Mo.) 
New Orleans * New York © Philadelphia * Pittsburgh © Salt Loke City 
San Francisco * Seattle * South Pasadena * Tulsa 
Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY, 
GREENVILLE, PA. and ot NEW CASTLE, DELAWARE. 
In Canada: HORTON STEEL WORKS LTD., TORONTO, ONTARIO 








| Which will you 


Retire First... 


"* the Bonds or the Sewer? 


Will your bond-financed sewer system 
serve for generation after generation, 
far beyond the date the last bond is 
paid? Or will it have to be replaced 
before the bonds are retired. 


The surest way to make certain today’s 
dollars are buying generations of de- 
pendable service is to specify Clay Pipe 
. . . it never wears out. Clay Pipe does 
not rust, rot, corrode, or disintegrate. 
New long lengths with factory-made 
compression joints make Clay Pipe 
easier to install and tighter than ever 
before. Clay Pipe handles ground gar- 
bage, detergents, hot liquids, chemicals, 
acids, anything that empties into the 
sewer. When you specify Clay Pipe 
you'll never have to apologize for it or 
explain any failures. You’ll be sure it 
will still be in service long after the 
bonds have been retired . . . Only Clay 
Pipe has all the features you can trust! 


me; 


C-259-4A 


veopad FEAWAD IDES 3. 3-0. 


NATIONAL CLAY PIPE MANUFACTURERS, INC. 1820 N Street, N. W., Washington 6, D.C. 
311 High Long Bidg., 5 E. Long St, Columbus 15, Ohio + 445 Ninth St, San Francisco 3, California + Box 172, Barrington. Iinois + 1401 Peachtree St, NLE., Atlanta 8, Georgia 














Water & SEWAGE WorKsS, APRIL, 1960 








are you serving your community 


LAST WEEKS WATER ? 


not if its treated with 


AQUA NUCHAR 


ACTIVATED CARBON FOR TASTE AND. ODOR CONTROL 


indusirial 


CHEMICAL SALES 


division west virginia pulp and paper company 
230 Park Ave., New York 17 - Philadelphia National Bank Bldg., Philadelphia 7 35 E. Wacker Dr., Chicago 1 - 2775 S. Moreland Blvd., Cleveland 20 


Water & SEWAGE WORKS, APRIL, 1960 


Conditions change daily, so you can't assume that 
water that was taste-and-odor-free last week is just as 
palatable today. Consistent PALATABILITY demands 
daily threshold odor tests plus continuous, controlled 
dosages of AQUA NUCHAR Activated Carbon, 


AQUA NUCHAR quickly and economically traps and 
eliminates tastes and odors from algae, decaying vege- 
tation, trade wastes and other taste-and-odor-forming 
substances commonly found in water supplies. « 


Our field technical service staff is always ready to help 
you set up an effective PALATABILITY program in 
your plant. We will be happy to survey your operation 
and estimate your requirements without obligation. 
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WATER WATER WATER 


With A Layne Drilled 
Well Layne knows where the 
water-bearing formations are located. 
They have been drilling wells for over 
75 years. This experience comes from 
searching and researching water 
aquifers. Knowing where to drill is 
half of the success—knowing how is 
the other half. In drilling a straight 
well experience counts—and you can 
count on Layne. Layne specializes 
in water well drilling. To get a good 
start for a water supply—you need 
a good well. You get a good, pro- 
ducing well when you specify a Layne 
drilled well. Bulletin No. 100 


With A Layne Gravel 
Wall Well This technique and 
resulting arrangement of the new 134 
Shutter Screen and gravel (shown 
here) permits the free flow of water 
into the well and affords the follow- 
ing advantages: larger shutter screen 
openings, reduced friction, reduced 
draw down and pumping head— 
thereby reducing pumping costs, in- 
creased specific capacity and more 
effective retention of native sands. 
Cemented wells are installed if in- 
dicated, and result in greater purity 
of supply as well as increased life 
of the well. Bulletin No. 900 


With A Layne Vertical 
Turbine Pump Whatever 
the pumping requirement, there’s a 
Layne pump to meet any pumping 
conditions. Layne Vertical Turbine 
Pumps come in a wide range of sizes 
and capacities, delivering 30 to 20,000 
GPM and requiring from 4 to 42 
inch well casings. The complete line 
of Layne Pumps include: Deep Well 
Vertical Turbine (oil or water lub- 
ricated), Short Coupled Vertical Tur- 
bine, Propeller, Mixed Flow, Fire 
Pumps and Volatile Liquids Pumps, 
Regular and “In-Line” Submersible. 
Bulletins No. 200 (oil) 201 (water) 


LAYNE OFFERS COMPLETE WATER SERVICE: Initial surveys e explorations e recommendations e site selection 


foundation and soil-sampling « 


well drilling « 


well casing and screen e 


pump design, manufacture and installation 


construction of water systems « maintenance and service e chemical treatment of water wells e water treatment—all backed 
by Layne Research. Layne services do not replace, but coordinate with the services of consulting, plant and city engineers. 








LAYNE ASSOCIATE COMPANIES THROUGHOUT THE WORLD 


Sales Representatives in Major Cities 
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Three MGD Filtration Plant for Clinton, S. C., was made necessary 
by the continual growth of the community both in population and 
water demand. The plant is typical of the many which will be built 


throughout the country in the next decade to meet the same situation— 
Page 133. 


Continuous Recording of B.O.D.—This method presents the possibility 
of a simple, direct means for obtaining continuous plots of the B.O.D. 
versus the time relation under various conditions—Page 140. 


Dayton, Ohio Recalcines Water Softening Sludge—Desiring to con- 
struct lime-soda water softening plants and needing sludge disposal 
sites, this city used recalcination to help solve their problem—Page 137. 


Wind Drift in the waters of the Southern California shelf occasioned a 
necessary study since the ocean disposal of wastewater depends for its 
success on adequate oceanographic surveys which reveal the structure 
and patterns of local ocean currents—Page 146. 


New York Sewage and Industrial Wastes Association—A review of the | 


informative papers presented at the 32nd annual meeting of this note- 
worthy organization—Page 152. 


Practical Corrosion Testing is needed by virtually every waterworks 
to find suitable metals for use in distribution systems—Page 155. 


Centrifugal Pumps (Part 20)—Pump Materials, Part [I—This last 
article of the series discusses particular applications and their effect on 
material selection; and the effect of structural features, load factor and 
metallurgical advances on pump materials selection—Page 159. 


A.W.W.A. Technical Program—A complete list of the general and tech- | 


nical sessions and committee meetings that will take place at the Asso- 
ciation’s 80th annual conference where a record breaking attendance is 
expected—Page 162. 


27 Million Dollar Sewage Expansion (from abroad)—The details of 
how an old British sewage treatment plant was remodeled to provide 
complete treatment to an average daily flow of 178 mgd dry weather 
sewage—Page 164. 


Automatic pH Control of finished waters from water treatment plants 
can be maintained with a relatively simple home-made device—Page 168. 


Study of Anaerobic-Aerobic Sewage Ponds is a limnological investiga- 
tion conducted by Washington State University’s Industrial Research 
Division under a U. S. Public Health Service grant—-Page 172. 











DELTA-JECT LIFT STATION 


AN ADVANCED CONCEPT IN PNEU- 


MATIC EJECTOR STATIONS 


EXCLUSIVE SHELL-WITHIN- 
A-SHELL DESIGN 

Delta-shaped outer shell com- 
pletely encloses the air storage 
tank and sewage receivers of 
this duplex sewage ejector sta- 
tion. This unique design pro- 
vides maximum protection for 
all components — plus easier 
maintenance and modification. 
Any component can be removed 
and replaced without removing 
the outer shell. 


SUPERIOR COMPONENTS FOR 
EXTRA DEPENDABILITY 

Brand names of motors, com- 
pressors, controls, and other — 
Delta-Ject components are among 
the most dependable in Ameri- 
can industry. You know you 
are getting the best when you 
specify Delta-Ject. 


INSTALLATION TESTED 

AND PROVED 

Delta-Ject pneumatic ejector sta- 
tions are setting new standards. 
Names of municipal and indus- 
trial users furnished on request. 
Let Tex-Vit help with all your 
sewage lift problems. Tex-Vit 
also manufactures Ellipto-Ject, a 
simplex station incorporating 
the same advanced design prin- 
ciples as the Delta-Ject. Other 
Tex-Vit products include pneu- 
matic ejectors and packaged 
pump stations. 


TEX-ViIT 


SUPPLY COMPANY 
MANUFACTURING DIVISION 
Dept. W4, Box 117, Mineral Wells, Texas 
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The BARMINUTOR Screening and Comminuting Machines provide 
continuous, complete, automatic comminution . . . at lower operating 
Two ALL NEW 


and maintenance cost than any similar device today. 


The BARMINUTOR was developed to provide greater flexi- 

e bility and wide application of comminution . . . developed 
from the original “Chicago” COMMINUTOR,* proven 
highly successful in thousands of installations. 


COMMINUTING BARMINUTOR Screening and Comminuting Machines eliminate un- 


sightliness, nuisance and odor by continuously and automatically screen- 


MACHINES ing and cutting coarse sewage material without removal from the flow. 
Power requirements are lower than that required for mechanically 
raised screens and grinders. Manual atten- 
tion is needed only for periodic inspection 
and lubrication. 


THE NEW MODEL ‘‘A-1’’ BARMINUTOR® 
.... with All Electric Drive 


e Extra cutting capacity without increase in power 
e Shear bars allow additional cutting for peak loads 


e Shear bars eliminate accumulation of rags and sewage 
solids on the screen 


e Ball Bearings Shoes last longer . . . thereby greatly reduc- 
ing maintenance 


e Eliminated hydraulic hoses 
e Neat, compact drive motor and panel 





A DEVELOPMENT 


OCF MORE THAN 


* . « ae 


25 YEARS : rene MEY ae = Model “C™ BARMINUTOR . . . for use in rectangular 


channel sections 1 to 3 feet wide . . . sized for flows 


of .09 to 1SMGD. 
SUCCESSFUL 


‘ y i} | | Bi THE NEW MODEL ‘'C’’ BARMINUTOR © 
DMMINUTOR ny te e Counter-weighted to minimize friction . . . 
increasing life of machine 
@ Stainless Steel Screen 
e Ball Bearing Shoes 
e Single Motor Drive . . . lower operating 
horsepower required 


Model “A-1" bamiance is alae’ anege e Reversible cutting provides increased cutting 
je P - + « for use in rectangular * 
channel sections 4 to 8 feet wide . . . sized for flows of capacity and extended life of cutters 


10MGD and upwards. e Rugged, economical design and construction 
Putting Ideas to Work 





i960 





FOOD MACHINERY AND CHEMICAL CORPORATION — 


ie HYDRODYNAMICS DIVISION 


CHICAGO PUMP 


622 DIVERSEY PARKWAY «+ CHICAGO 14, ILLINOIS 
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News—Here & There 





New York City Considers 
Roofing Reservoirs 


New York City’s Department of 
Water Supply has requested Mayor 
Robert Wagner to consider the possi- 
bility of constructing roofs over city 
reservoirs, particularly the one in 
Central Park. Preliminary studies 
have been initiated, and the Depart- 
ment has declared that roofing would 
not only protect the water supply but 
also make space available for recrea- 
tional areas. 

The reservoirs in question over 
373 acres, ninety-six of which are in 
Central Park. The other reservoirs 
are Jerome Reservoir in the Bronx, 
Ridgewood in Brooklyn, Hillview, in 
Yonkers, and Silver Lake on Staten 
Island. 

A preliminary estimate of the cost 
of the roofs, which would be sup- 
ported on steel frames, was $48,600,- 
000. The Department said that water 
from an open reservoir must be re- 
purified because of pollution from the 
air and from birds. As a result, tap 
water in the City has had to be treated 
with chlorine at least three times. 
Covering the reservoirs would elimin- 
ate at least one treatment. 


Camp, Dresser & McKee 


Move 


The consulting engineer firm of 
Camp, Dresser and McKee have re- 
cently moved to larger quarters and 
are now located at: 18 Tremont 
Street, Boston, Mass. The company 
had been at their former address for 
about seventeen years. 


Water Quality Symposium 


The Public Health Service An- 
nounces a symposium on water quality 
data collection and utilization, to be 
held at the Sanitary Engineering Cen- 
ter at Cincinnati, Ohio, on August 23, 
24, and 25, 1960. 

The symposium will bring together 
representatives of organizations cur- 
rently engaged or interested in estab- 
lishment, instrumentation, and opera- 
tion of water sampling networks and 
other related activities in water re- 
sources management. It will provide 
an opportunity to exchange informa- 


tion on objectives, organization, and 
operation of such networks; on the 
analysis and utilization of data; and 
on existing needs in the field of water 
quality measurement. Particular em- 
phasis will be placed on automatic in- 
strumentation. 

When ready for distribution, the 
program will be sent to organizations 
and individuals known to be interested 
in this field. Anyone wishing to re- 
ceive the agenda and other announce- 
ments may write to The Director, 
Robert A. Taft Sanitary Engineering 
Center, 4676 Columbia Parkway, Cin- 
cinnati 26, Ohio. 


Paraguay Congratulates U.S. 
Firm for Water Job 


Colonel Carlos Bobeda, represent- 
ing the Paraguayan government, re- 
cently journeyed 7,000 miles from 
Asuncion, Paraguay, to Miami to con- 
vey his government's appreciation to 
Rader and Associates for their assis- 
tance on the newly completed $12 mil- 
lion municipal water system there. 


The Miami engineering and archi- 
tectural firm designed and supervised 
the construction of the entire supply, 
treatment and distribution system, and 
is presently supervising its operation. 
The project was financed largely by 
loans from the Export-Import Bank 
and Development Loan Fund which 
were granted on the basis of an econ- 
omic feasibility report made by Rader 
and Associates in 1955. Operation of 
the system began last summer with 
service to date in 8,640 connections 
out of an eventual 20,000. 

Present at a ceremony where Colo- 
nel Bobeda presented the firm with 
an official Paraguayan “Diploma of 
Honor” were: Samual T. Drew, proj- 
ect manager ; John W. Greenleaf, Jr., 
partner in charge of the project; Col. 
Bobeda who read the communique; 
Earle M. Rader, senior partner ; and 
Kenneth E. Calender, a partner in 
the firm. 


Appalachian Underground 
Corrosion Short Course 


The 1960 Appalachian Under 
ground Corrosion Short Course will 
be held at West Virginia University, 
Morgantown, W.Va., on June 1-3. 
There will be fifty-four classes and a 
number of field demonstrations. 

The categories to be studied in- 
clude: basic corrosion information ; 
advanced corrosion information; in- 
termediate-pipe; intermediate-cable ; 
public water systems; pipe coatings ; 
instruments; and special pertinent 
topics. 

Last year, the 520 students who 
attended the short course received a 
copy of the proceedings which were 
contained in a 644-page book. The 
compilation included engravings and 
pictures. 


Ohio Pollution Board Adopts 
“Get-Tough” Policy 


The Ohio State Water Pollution 
Control Board has ordered a crack- 
down on the various cities and vil- 
lages that are, apparently, stalling on 
the construction of adequate sewage 
treatment plants. 

State Health Director, Dr. Ralph 
E. Dwork, declared that: “All indica- 
tions are that the Board has exhausted 
its patience with these cities.” 

In Ohio, 72 villages dump raw sew- 
age into open water. Twenty-one of 
these villages are building treatment 
plants, and the Board is closely fol- 
lowing the actions or inaction of the 
other fifty-one. 

Of fourteen cities dumping raw 
sewage, seven are building plants, and 
six are in the process of starting con- 
struction work. 


Cochran Re-Named President 
By Clay Sewer Pipe 
Association 


Member manufacturers of the Clay 
Sewer Pipe Association, Columbus, 
Ohio have re-elected A. G. Cochran 
of Columbus, president. Cochran, a 
veteran in the construction field, has 
a wide varied background in the clay 
pipe industry. 

Hudson Hillyer of the Clay City 
Pipe Co., Uhrichsville, Ohio, was 


CONTINUED ON PAGE 9A 
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Palm 
Beach Lakes 
in West 
Palm Beach Sis 
alelalere Ps 


Uses hundreds of 


IOWA FIRE HYDRANTS 
and GATE VALVES 


Iowa Fire Hydrants and Gate Valves form an im- 
portant part of the more than $4,000,000 investment 
in water and sewage facilities for a completely new 
“City Within a City”, a Perini-Westward develop- 
ment, entirely within the city limits of West Palm 
Beach, Florida. One of the owners is Louis R. Perini, 
Chairman of the Board of the Milwaukee Braves 
and President of Perini Corporation. 


The eye-catching central pavilion dominates a 12- ae 
acre exhibit in the nine-square-mile area where more — a. A. 
than 40,000 people are expected to live. Hundreds One of hundreds of Iowa fire hydrants 
of Iowa valves and hydrants were installed to con- = oo oven oe prec ce 
trol the flow of water and provide fire protection NN ee eee 
throughout the 100 miles of cast iron water mains eS ae 
serving this $450,000,000 development. 


The Iowa products were selected because of their 
proved long life and easy maintenance...plus the 
assurance that parts and replacements will be always Let us send you 
available. Such longtime future service is an impor- details on lowa’s 


complete line of valves 
tant part of every purchase of Iowa products. and hydrants 


IOWA VALVE COMPANY 


Oskaloosa, lowa 
A subsidiary of James B. Clow & Sons, Inc. 
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News—Here & There 


CONTINUED FROM PAGE 7A 





named vice-president ; and Mrs. Reva 
D. Smart of Columbus, was re-elected 
secretary-treasurer. 


CSPA, a non-profit organization 
embracing twelve member manufac- 
turers operating in the seventeen 
states north of the Ohio River and east 
of Indiana, also is a member of the 
National Clay Pipe Manufacturers, 
Inc., of Washington, D. C. 


Missouri Studies Treatment 
Facilities 

In an attempt to reduce an esti- 
mated cost of $2,500,000 for proposed 
facilities, a supplementary study of 
sewage treatment facilities for the 
Coldwater Creek watershed in the St. 
Louis area was authorized by the Met- 
ropolitan Sewer District Board of 
Trustees. 

An earlier study of the Coldwater 
Creek watershed had set the estimated 
cost of a trunk sewer at $3,000,000 
and of a treatment plant at $2,500,000. 
The supplementary study, to cost $4,- 
000, will seek to determine whether 
a series of small treatment facilities 
would be cheaper to construct than a 


single sewage treatment plant on the 
Missouri River. 


Third Manhattan College 
Conference on Biological 
Waste Treatment 


Forty-five technical papers, includ- 
ing 10 from the countries of England, 
Germany, Holland, Japan, and 
Sweden, will be delivered at the 
Third Conference on Biological 
Waste Treatment at Manhattan Col- 
lege this coming April 20, 21, and 22. 

Devoted to new advances in bio- 
logical oxidation and oxygen transfer 
in the disposal of waste from indus- 
try and municipalities, the conference 
is unique in its field since it is inter- 
national in scope and is the only meet- 
ing of its kind in the United States. 
Nearly 300 professional engineers 
are expected to attend, including rep- 
resentatives from education, industry, 
and federal and state governments. 


Professor Eckenfelder, Conference 
Chairman, has indicated that the pro- 
gram will be divided into four cate- 
gories : theory of bio-oxidation, recent 
advances in biological oxidation, oxy- 


gen transfer theory and developments, 
and bio-oxidation of sewage and in- 
dustrial wastes. There will be two 
simultanious sessions with scheduled 
discussion periods after each session. 
“Approximately half of the papers 
deal with basic research in the theory 
of biological oxidation and the theory 
of oxygen transfer,” Professor Echen- 
felder said. “The remaining papers 
present new developments in biolog- 
ical waste treatment and aeration.” 
The three day conference will af- 
ford an opportunity for foreign sci- 
entists and engineers to present their 
findings to American specialists. 
“Since much significant work is being 
done on other countries,” Professor 
Eckenfelder said, “the mutual ex- 
change of information and ideas 
should stimulate further interest and 
promote continued research into the 
nature of waste disposal problem.” 


Paul Bunyan’s Dinner 


This water tank, a king-size replica 
of a corned beef hash can, provides 
skyline advertising for multi-million 





dollar plant of Libby, McNeill & 
Libby construction in Chicago. The 
special structure, designed and built 
by Chicago Bridge & Iron Company, 
will hold 100,000 gallons of water to 
instantly supply the new plant’s 
sprinkler system in case of fire. Re- 
verse side of 130-foot high steel tank 


is painted to resemble a giant can of 
Libby’s beef stew. 


Tidal Water Pollution Gains 
Cited For New York Bay Area 


Steady gains against the pollution 
of metropolitan New York waters 
were reported by the Interstate Sani- 
tation Commission, which listed 133 
sewage treatment plants in the tri- 
state district of New York, New Jer- 
sey and Connecticut, handling 1,417,- 
100,000 gallons of sewage daily. 

Thomas R. Glenn Jr., commission 
director and chief engineer, estimated 
that between 500,000,000 and 600,- 
000,000 more gallons of sewage re- 
mained to be intercepted. He said 
New York City still has about a third 
of its sewage, or 400,000,000 gallons 
a day, remaining to be treated. 


“Tt looks as if in two years most 
all of New Jersey will have all its 
domestic sewage receiving treatment, 
so that the problem then will be indus- 
trial waste,” Glenn said. ““Connecticut 
is in pretty good shape, except for one 
or two places.” 

He said the agency’s minimum 
standard calls for water, at a depth of 
five feet below the surface, to main- 
tain at least a 30 per cent saturation of 
dissolved oxygen. This, he added, is 
enough to allow fish such as carp to 
live in it, and other fish at least to 
pass through. 

A commission survey found the 
Narrows, a neck of water between 
Brooklyn and Staten Island, to have 
a 53 per cent saturation in mid-1958. 
The agency predicted an improvement 
to 65 in mid-1965 and 70 by mid-1970. 
While the standard for recreational 
waters is 50 percent, the presence of 
disease-causing coliform organisms 
still would bar harbor waters for bath- 
ing, it said. 

The district has 11,500,000 inhabi- 
tants. It runs from Bay Shore, L. L, 
to Sandy Hook, N. J., on the south; 
Arthur Kill, Newark Bay, and the 
Hudson River on the west, up to Bear 
Mountain Bridge ; and eastward along 
Long Island Sound to a line between 
New Haven, Conn., and Port Jeffer- 
son, L. I. 

The commission set up in 1936 to 
control pollution in tidal waters along 
1,500 miles of metropolitan shoreline, 
said a 6.4-mile section of the Arthur 
Kill is below the minimum 30 per cent 
oxygen saturation requirement. 


Water & SEWAGE WorRKS, APRIL, 1960 





Washington Viewpoint 


KARWAN RArAKKKY 


There's plenty of water resource development work ahead, if the Senate's Select 
Committee on National Water Resources is any judge. Chairman Robert S. Kerr (D., 
Okla.) said recently that “at least" $180 billion must be spent within the next 20 
years if water supplies are to keep pace with growing population and economic pres- 
sures. 

That committee, by the way, is compiling a vast amount of reference material, 
much of it available to interested engineers, in a series of "Committee Prints® of 
data assembled by various federal departments. Some of the titles recently issued: 
"Pollution Abatement" (Print No. 9); “Land and Water Potentials and Future Re- 
quirements" (Print No. 12); "Future Water Requirements for Municipal Use" (Print No. 
7); "Evaporation Reduction and Seepage Control* (Print No. 23). You can get in- 
formation on these by writing the Staff Director, Senate Select Committee on Nation- 
al Water Resources, Washington 25, D.C. 

Another of these reports, incidentally ("Application and Effects of Nuclear 
Energy", Print No. 27) shows that scientists are already making use of the effects 
of nuclear bomb tests to trace groundwater supplies. The U.S. Geological Survey 
comments in the report that rainwater which has absorbed minute amounts of tritium 
because of bomb fallouts are being followed as they hit the ground, to see how they 
percolate into the earth, where they go, and how fast they travel. Delicate in= 
struments apparently can identify the tritium, even to the point of whether the 
water came to earth as rain or snow. Tritium is harmless to human beings, and quanti- 
ties may later be injected into water as it falls, for checks on earlier samples 
from test wells. és 


wu ke 


Still another aspect of nuclear energy, as it affects water supplies, came under 
Congressional scrutiny late in March when the Joint Committee on Atomic Energy pe” 
began a series of hearings into "Frontiers of Atomic Energy Research". Among princi- 
pal matters discussed were use of nuclear energy for excavation and blasting, and 
in epplications for désalinization of water. 
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There will be no new stream pollution legislation this session, since the House— 
as you know—failed to override the President's expected veto of the Blatnik Bill 
(HR 3610) which would have nearly doubled presently authorized federal grants to 
communities for pollution abatement works. In floor debate, before the vote on over= 
riding, Rep. John A. Blatnik (D. Minn) told the House he would "not be interested*® 
in bringing out any other measure, should the veto be sustained. It's significant; 
though that many Congressmen have lost no opportunity to berate the President’s 
stand on this matter, in the hope of keeping alive what they think may be a strong 
political issue. 
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Under considerable prodding by Congress, Atomic Energy Commission has let a con- 
tract (to Cleveland Pneumatic Industries, Ime.) for a year-long study of two under= 
water disposal areas in the Pacific Ocean, where something over 24,000 concrete-— 
encased drums of low-level radioactive materials have been dumped since 1946, at 
depths of more than a mile. The survey will consist of taking samples of bottom and 





fish life, measuring currents, and attempts to photograph the bottom and the con- 
tainers to nee ose seston ee, have lasted over the years. 
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Air piianion @S @ greater-than-local protlem will get a continuing study, under 
terms of a bill ‘(Sa3 108) introduced by Senzitor Kuchel (R., Calif). The measure would 
instruct the U.S. Du goles pepo to conduct. public hearings on air pollution 
problems, extend the ‘@ur@tion of the existing federal air pollution control law 
(which expires this tu), lift the present $5 million annual ceiling on appropria- 
tions for this work. ae 
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isiv ro for joint U.S.-Canadian development of the Colum- 
bia River will be the inal outcome of a mesting at Washington early in March, 
aimed at taking necessary steps to implement this work under sponsorship of the 
IntePnational Joint Commission. TJC, in previous sessions, had worked out prelimi- 
nary agreements and now is looking toward written terms as to share of benefits 
to be divided between the two countries, methods of financing and the like. Biggest 
obstacle, at the moment, is the fact that Canada has declared that any development 
on its side of the bordér will be by a public agency, while om the U.S. side, 
numerous private organizations @lready have established power sites. 
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Rising costs of land suitable for housing development is forcing use of areas 
that should never have been developed—and that's creating headaches for water 
Supply and sanitary departments in every major U.S. population center. That's one 
of the reasons that the Housing and Home Finance Agency has announced it will join 
& three-way investigation of land costs and what can be done about them. Co-spon- 
sors are tne National ciation of Home Builders and the Urban Land Institute. 
The six-month investigation Will go into many aspects, including past practices in 
aoe sy developing residential land, and new approaches to development con- 
struction. ® 
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If you’re.planning (or your community is) construction of welfare and recrea- 
tional facilities, a recent Navy publication may be a valuable addition to your 
bookshelf. It includes information on design, construction and maintenance of swim- 
ming pools, auditoriums, ‘gymnasiums and the like, including sanitary provisions. 
The report, PR 151980, "Special Service Facilities, is being distributed (for 
$1.75) by the Office of Technical Services, U.S. Department of Commerce, Washing- 
ton 25, D.Cx 
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There's been a notable revival of Congressional interest in measures to give 
self-employed persons a break on income taxes, by means of allowing deductions for 
self-financed retirement plans (up to $2500 a year). You may remember that the 
House passed such a4 measure last session (HR10), but it has been buried in the Sen- 
ate, mainly: because the Treasury department has complained that it would lose 
something like $365 million annually if the bill was approved. But there has been 
a strong movement in the Senate to break the whole question loose again, and there 
seems to be some chance of action before July. 
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On taxes, by the way, the Internal Revenue Service says that if you're on an 
expense account and must make regular accounting to your employer, you won't have 
to turn in any itemized statement on expenses with your 1960 tax next year. But 
IRS warns that you'd better keep careful records anyway, since it says it will *ex~- 
pect" taxpayers to produce substantiating records if demanded. 





PIPE THAT 
DOESN'T GET 
COLD FEET i 
IN WET 
TRENCHES 


This cast iron pipe was installed to carry 
water to an important industrial site in 
Indiana. 


At the time of installation, weather 
conditions were severe; the trenches 
were wet and muddy. 


Still, the cast iron pipe was easily and 
speedily assembled, enabling the con- 
tractor to complete the job well ahead 
of the deadline. 





Cast iron pipe does not get cold feet 
over rugged soil conditions. Its rugged 
design, corrosion-resistant qualities, and 
bottle-tight joints will withstand the most 
severe pressures. 


Modern, cement-lined cast iron pipe 
will deliver a continued full flow of water 
for at least a century ... and rarely re- 
quires repairs or replacement. 


CAST IRON PIPE RESEARCH ASSOCIATION, 
Thos. F. Wolfe, Managing Director, 
3440 Prudential Piaza, Chicago 1, Illinois 
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@CAST IRON PIPE 


THE MARK OF THE 100-YEAR PIPE 
WATER & SEWAGE WorKS, APRIL, 1960 
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CAST IRON PIPE 


Today 68 American cities are still using cast 
iron water mains installed a century or more 
ago. No nonmetallic substitute has ever 
matched this record for longevity and long 
run economy. 


Long life — lowest long run cost — are 
two of many reasons why Cast Iron Pipe is 
the best investment your community can 
make for new installations or extensions of 
water mains or sewer lines. 


Lowest Maintenance Cost 


Maintenance cost of Cast Iron Pipe is far 
below that of any other pipe material which 
has been in use long enough for the recording 
of conclusive data. This is due to its effec- 
tive resistance to corrosion, its wide margins 
of safety in strength to withstand impact, 
beam and crushing stresses. 


Finally, there’s the factor of — 


Re-use or Salvage Value 


When water mains must be abandoned, 
re-routed or replaced by larger sizes, Cast 
Iron Pipe can be re-used or salvaged at a 
further substantial savings. 


This advertisement is published y | - : 
cant ron rite intrents of the \ N je YODWARD IRON COMPANY 
b Since 
» (882A WOODWARD, ALABAMA 
RA 
PSS" 
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And Now, Instant 
Concrete Pipe 
401 

Construction machinery that builds 
“instant concrete pipe” in a freshly- 
cut ditch at a rate of eight to twelve 
feet a minute has been developed by 
Fullerform Continuous Pipe Corp, 
Phoenix, Ariz. 

Currently being used to build con- 
duits for irrigation water on farms 
near Phoenix, the new construction 
process is being adapted to build 
storm sewers and other types of con- 
crete pipe. 

R. Fuller, inventor of the patented 
process, said his equipment eliminates 
joints and seams, cuts construction 
time and overall costs. Inflatable 
rubber and fabric forms, designed by 
Goodyear Aircraft Corp. engineers 
from blimp-type materials, are part of 
the continuous-operation system. 

Using two 300-foot inflated forms 
with only three pounds per square 
inch of air pressure, Fuller can pour 
as much as 600 feet of concrete pipe 


at a time without interruption. It is 
possible to line up forms for runs in 
miles. Ready-mix concrete trucks are 


used in a continuous stream to serv- 

ice the pouring equipment. 
Developed over the past nine years, 

the construction process consists 





Ayre srr - - 


ae — 


15A 


mainly of a double-hoppered forming 
machine that is pulled along the 
rounded bottom of a ditch, while en- 
veloping an inflated inner form. 

The inflatable “inner” form is 
picked up by the “outer” form so 
tamping devices can literally tuck con- 
crete under it. Half of the double 
hopper, activated by electrically 
driven tampers, shoves concrete into 
the bottom of the ditch, while the 
other half is forming the top of the 
pipe. 

The hose-like, inflatable form, 
constructed of two plies of cotton 
fabric coated with neoprene rubber at 
Goodyear’s aircraft plant near Phoe- 
nix, is open at both ends to hold air- 
tight bulkheads through which air 
pressure is applied for strength. 

The new continuous pipe process, 
designed to be quicker and more flex- 
ible than prior metal-form attempts 
at monolithic pipe, is relatively simple 
since the inflatable form is easy to 
handle and can be deflated for ex- 
traction about two hours after the 
concrete has been poured. This makes 
possible use of the same form several 
times a day. 

Machinery containing the “out- 
CONTINUED ON PAGE I7A 





HYDRAULIC 

TRUCK MOUNTED 
VALVE OPERATORS | 
PROVIDE ONE MAN 
CONTROL OF 
VALVES FROM 

10’' TO 60" 

SHIPPED FULLY 
ASSEMBLED, 


FOR MOUNTING IN ANY MAKE OF TRUCK BY YOUR 
OWN MECHANICS, WITHIN A FEW HOURS. HAS SAFE- 
TY DEVICE FOR DAMAGE PROTECTION ALSO POSI- 


TION INDICATOR, 


PORTABLE 310 HP. 


Makes EVERY VALVE Power Operated. 


ELECTRIC DRIVE 


Payne Dean & Co. 
Clinton, Conn. 
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a dramatic idea 
for sludge disposal 


An operation requiring one third less land than a 
conventional primary sewage plant. No digestion 
tank. No drying beds. A unit that takes sludge 
directly from the settling tank and reduces it to 
pure water and harmless ash in 60 seconds. Vir- 
tually automatic operation and a minimum of 
supervision. Absolutely no handling of material. 

A unit that can be adapted to any size, commu- 
nity. A unit that is economical to build. 

Such an idea is in existence. It is called AST 
(Atomized Suspension Technique). it was 
designed and built recently by WNational 
Welding Co. Ltd., for the town of Beacons- 

field, Que. 

AST is also eminently suited to disposal 

of industrial wastes. 

Inquiries are invited from municipalities, 
industries and their consulting engineers. 


AST DIVISION 


NATIONAL WELDING CO.LTD. 


8235 Mountain Sights Ave. Montreal, Que. Telephone: REgent 9-3241 





Water & SEWAGE WORKS, APRIL, 1960 





e For further information on products or services please use reader service card. 


Equipment News 


CONTINUED FROM PAGE I5A 





side” form for concrete pipe is set in 
the ditch and one end of the inflatable 
form is passed through it with bulk- 
heads at both ends. When air pressure 
of the inner form is three pounds, the 
pipe-laying process is ready to begin. 

As concrete is poured into the 
machine’s double-hopper, the forming 
machine is drawn forward by a cable 
on a winch. An electric motor on top 
of the machine operates the tamping 
devices that distribute concrete uni- 
formly and tightly around the inner 
form. 

Fuller has developed inflatable 
forms in lengths from 50 to 300 feet 
and has laid pipe from 12 inches in 
diameter to 48 inches. He is now 
working on a machine and inflatable 
form to lay 60-inch pipe. 

About 20 different machines were 
built by Fuller and his organization 
before they hit the right combination. 
Experimental tests by the dozens 
were made on Fuller’s Arizona ranch. 
The tests were pure trial and error. 
Pipe was laid, then broken out to 
check for uniformity and strength. 

Although the first commercial in- 
stallations have been limited to irriga- 
tion pipes, Fuller is convinced the 
new pipe-building process is not con- 
fined to this field. 

He is currently working with the 
city of Phoenix on plans to lay storm 
sewers with his new system and per- 
fecting methods to go after the vast 
sanitary sewer and other concrete 
pipe markets. 


tries. With a capacity range up to 
9500 GPM and for heads up to 220 
ft., the pumps are especially adapted 
for handling: fluids with fibrous, 
granular or other type solids in sus- 
pension, whether abrasive or non- 
abrasive; thick liquids of all types 
such as paper stock, starches, slimes 
and slurries ; and for operating under 
conditions where temperatures up to 
350°F and working pressures up to 
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400 Ibs. are encountered. 
The pumps are of the end suction, 
vertically split type, featuring back 
pull-out assembly which gives ready 
accessibility to all rotating parts with- 
out disturbing pipe connections. All 
pumps have 45° self-venting discharge 
connections as standard. Top hori- 
zontal or vertical up discharge can 
be furnished on special order. Non- 
clogging, solids handling impellers 
with back ejecter vanes, external ad- 
justment of clearance between im- 
peller and renewable side plates, split 
CONTINUED ON PAGE I9A 





water is used 


|, process equipment and storage to 
unless protected by an E.R.P. cathodic protection system. 
crete high rate clarifiers at the St. Regis Poper Company 
ville, Florida, it pays to protect the metal ports with an E.R.P. ca 


Engineering PLUS... 
E.R.P. cathodic protection pays 
off in maintenance savings 


In industry or public service, water treatment is a big investment. To 
protect that investment in water treatment equipment could be a 
tremendous maintenance job. Even with concrete clarifiers, it pays to 
use E.R.P. cathodic protection. When there are metal tanks involved, 
just one cleaning and painting can cost more than a complete E.R.P. 
cathodic protection system. 


Solids Handling Pumps 
Now Available 
402 
Gould Pumps, Inc., Seneca Falls, 
N. Y., announces the availability of 


. From preliminary design to continuing periodic corrosion surveys, 
a broad line of heavy-duty process 


experienced corrosion engineers measure, analyze and design specifically 
for your corrosion problems. That is the only way corrosion can be 
virtually eliminated. 

E.R.P. engineering plus prevents corrosion of water storage tanks, 
water and sewage treatment structures and pipelines. For full informa- 


tion on how E.R.P. can help you save maintenance costs, write for 
bulletin E-46.94. 


ELECTRO RUST-PROOFING CORP. 


ee | : A SUBSIDIARY OF WALLACE & TIERNAN INC. 





pumps, designed to meet the most 
severe operating conditions encoun- 
tered in the process and allied indus- 


30 MAIN STREET, BELLEVILLE 9, NEW JERSEY 
CABLE: ELECTRO. NEWARK. N. -! 
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meter accuracy: 
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cuts wear and noise at the water level 


It’s standard on all Badger Disc meters. 
Dovetail thrust roller insert fits vertically into 
the thrust roller slot to form a smooth track 
on which the roller rides countless times — 
quietly without wear. With the slot 77% 
shorter, original strength is retained and 
possible distortion in this area is eliminated. 

Accurate registration is constant because 
the nutating disc never shifts position. After 
many years of service an inexpensive insert 


can be replaced if necessary (instead of a 
possible chamber replacement) . 

The dovetail thrust roller insert is just 
one of many refinements to emerge from 
Badger’s concentration on meter research 
and development. For further details, see 
your Badger representative. Ask him, too, 
about the new Read-o-Matic outdoor meter- 
register. Proof that answers for better water 
metering come first from Badger. 


Badger Water Meters 


BADGER METER MFG. CO. « 


Water & SEWAGE WorKS, APRIL, 1960 


4545 W. Brown Deer Rd., Milwaukee 23, Wisconsin 


BADGER'S BIG PARADE 
OF PRODUCTS FOR BETTER 
WATER METERING 


Offices in Principal Cities 
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glands suitable for quenching and 
cooling chambers on bearing housings 
are other features that make these 
pumps particularly suited for heavy 
duty 24 hour service with a minimum 
of maintenance. Seven types of mate- 
rials of construction are available in- 
cluding stainless steel. 


Automatic Burette Filler 
403 

Coleman Instruments, Inc., May- 
wood, IIl., announces the availability 
of their new Model 27 Autofiller that 
is designed to decrease titration time 
as much as 30 per cent by eliminating 
the need for manual replenishment 
and adjustment of the burette con- 
tents to volumetric zero for each titra- 
tion. 

After each titration, the operator 
pushes a button on the control box; 
the Autofiller allows titrant to flow 
into the burette and stops it auto- 
matically when the titrant reaches a 
sensing probe placed at the zero level. 
The burette is thus filled exactly to 





MCDONALD'S 
104 YEARS \ 


OF EXPERIENCE 
STAND BEHIND service pipe. Sizes from % inch to 2 inches. A catalog of McDonald’s 


THIS PRODUCT 


the mark and is ready for the next 
titration. 


The unit needs no drains or over- 
flow traps, and can be used with any 
standard 5, 10, 25 or 50 ml, open top, 
side-fill burette and with any titrant 
sufficiently ionized to be electrically 
conductive. 


Hills-McCanna Introduces 
Ball Valve Line 
404 

Hills-McCanna Company, Chicago, 
Ill., has announced a new line of ball 
valves. Major products in the new line 
are the McCannaseal and the Mc- 
Cannaflo ball valves, both of which 
provide the full flow of a gate valve, 
the tight shut-off of a globe or needle 
valve, and the quick quarter turn of 
the plug valve. 

The new designs of these valves 
permit them to take temperatures up 
to 350 degrees F., and pressures up 
to 700 psi for the McCannaseal and 
up to 1,000 psi for the McCannaflo. 
They are constructed to handle practi- 
cally all fluids, semi-solids, com- 
pressed gases, and compressed air. 
Pressure may be applied from either 
side, and the greater the pressure the 
tighter the seal. 

Standard body metals include stain- 
less steel, cast steel, ductile, iron, cast 
iron, or bronze. The valve balls are 
chrome plated carbon steel, bronze, or 
stainless steel. The valve sizes range 
from 4%” to 6” in screwed or flanged 
end connections. 


CONTINUED ON PAGE 21A 





McDonald 4701 Corporation Stop—Standard A.W.W.A. thread for copper 


complete line of brass goods is available on request. 


A. Y. MSDONALD src. CO.,, Dept. WS-460, 12th & Pine. DUBUQUE. IOWA « Brass Goods © Pumps © Oil Equipment © Drains 
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water 


comes in oceans, rivers, lakes, wells, 
drops, buckets, pitchers and glasses. 
it quenches thirsts, cooks food, puts 
cut fires, makes coffee and 

érushes teeth. it spins milis, 

runs electro-plants, cools motors 
and power factories. 

it spawns fish, sprinkles lawns, 
floats boats, washes children 

and grows flowers. 


it sustains and nurtures. 

it bends if you give it purpose. 

it reshapes itself if you give it reason. 
it is needed, wanted, feared, 

praised and prayed for. 


it is at the heart of all life. 

it is in the arteries of all industry. 
it is as close to us as skin 

but as taken for granted as sky. 


the end of water seems unbelievable. 

if it is not on the horizon, it is just over it. 
if it is not within sight, 

it is just round the bend. 

if it is not in the glass, 

it is just in the spigot. 


. . this is the grand mirage... . 
the self-delusion that prevails 
though the wells run low 
and the streams go dry 
and the water slips away. 


we know water. 

we know its ways. 

we've learned its habits. 

we've pulled it out of swamplands, 
pushed it over mountains, 
pumped it into deserts, 

tunneled it through granite, 

and rescued it from pollution. 


above ail else, 

ee 

that is why, a 

for 130 years, — ve 

wov'ce decclopak nae uate 
powered new factories with, 
diverted the courses of 

and jealously stood guard over ; 
water, 
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Fairbanks, Morse 


A MAJOR INDUSTRIAL COMPONENT OF FAIRBANKS WHITNEY CORPORATION, NEW YORK 


Whatever your pumping needs ... whether your 
problem is flood control, irrigation, water systems, 
dams or reservoirs . . . whatever your concern with 
water may be... we can help you. 

Our pumps... our generators and controls... 
our new rotary compressors... our drive toward 
better ways to de-salt ocean water... the poten- 
tial of our advance Research & Development 
Center in Beloit... our lead position in the field 
of Hydrodynamics ...all of these equip us to 
serve you. 

Send for our brochure—‘Hydrodynamics." 
Please write to Mr. Robert W. Kerr, President, 
Fairbanks, Morse & Company, 600 South Michigan 
Ave., Chicago 5, Illinois. 
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Package Alternator for 
Duo-Pumps 
405 

Kenco Pump Division, Lorain, 
Ohio, has introduced a newly de- 
signed, compact, fully wired, com- 
plete package alternator for duo- 
pump installations. To connect this 
control to the pumps, it is only neces- 
sary to connect the pumps’ 115 or 
230-volt power supply to the alterna- 
tor, set two liquid level controls to the 
desired turn-on and turn-off points, 
and plug in the pumps. 
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The following pump operations 
are possible: two pumps with two 
controls; two pumps with one con- 
trol; one pump with two controls; 
or one pump with one control. This 
permits liquid to be distributed to two 
locations or two pumps to operate 
alternately, or it may provide for the 
automatic operation of one pump 
when desired. 


Vertical, Magnetic Drive Line 
406 
Electric Machinery Mfg. Company, 
Minneapolis, Minn., has developed 
and is now marketing a new line of 
vertical magnetic drives. The line, 
manufactured under the trade name, 
Ampli-Speed, is designed particularly 
for pump drive applications. 
Manufactured in five sizes, the 
Ampli-Speed can provide variable 
pumping speeds over a range from 


0-1740 rpm. With variable speed 


pumping through the drive, pump 
speeds can be exactly matched to flow 
demands. A variety of sensing controls 
can be used to make pump operation 


completely automatic. In addition, the 


units have a built in speed control 
circuit which hold a pre-set drive 
speed to within + 2 per cent. 

The Ampli-Speed is air cooled. 
Technically, the unit may be called an 
eddy current slip device, utilizing two 
rotating members which “slip” with 
respect to one another. The drive con- 
trol is all transistorized and is mount- 
ed in its own small cubicle. 

It is built to match most vertical 
induction motors, or it can be built 


integrally with an E-M_ induction 
motor. 
Portable Laboratory 
Recorder 

407 


Yellow Springs Instrument Co., 
Inc, Yellow Springs, Ohio, has an- 
nounced production of their versatile 
Model 80 Laboratory Recorder which 
has five full scale calibrated voltage 
ranges, (10 and 100 millivolts, 1, 10, 
and 100 volts) and five scale cali- 
brated current ranges (1, 10, and 100 
imicroamps, 1 and 10 milliamps.) Its 
attenuator allows continuously vari- 
able full scale deflections between cal- 
ibrated ranges. 

The Model 80 can be operated as 
a zero left, zero center, or zero right 
recorder and provides 4 times full 
chart width expansion on all ranges. 
It can be operated grounded or float- 
ing up to + 200 volts from ground. 
Its exclusive design gives it an input 
impedance of 1 megohn on all voltage 
ranges. 

Besides its electronic flexibility, the 
Model 80 incorporates many mechani- 
cal features. It weighs only 11 pounds 
and is easily portable. It has a window 
for chart notation during operation, 
and is ready to record with no instru- 
ment warm-up or pen inking neces- 
sary. The unit contains a built-in chart 
take-up, and also has a device for ob- 
taining tear-off records for short run 
observations. It comes equipped for 
1 inch/hour and 15 inch/hour opera- 
tion. Six additional speeds are avail- 
able as auxilliary options. 
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Wherever 
water experts meet 
Fairbanks, Morse 


is there 


JUST as at the recent Inter- 
state Conference on Water 
Problems...when water 
authorities get together, 
Fairbanks, Morse is a name 
known to all. 

This is only natural, since 
no other manufacturer builds 
pumps for so great a variety 
of municipal hydraulic ap- 
plications—from 200 gph to 
800,000 gpm, and to 3000 
psi. Matched F-M power 
units help assure lowest-per- 
gallon costs. 

Confidence based on long 
buying experience explains 
why more local governments 
call for Fairbanks, Morse 
pumps than any other kind 
... why F-M pumps are still, 
today, the ‘‘standard for 
comparison” wherever water 
experts meet! 


Fairbanks, Morse 
Pump and Hydraulic Division 
Kansas City, Kansas 


A MAJOR INDUSTRIAL COMPONENT OF 
FAIRBANKS WHITNEY CORPORATION, NEW YORK 
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CORROSION COSTS THE 
WATER & SEWAGE INDUSTRY 


$150 MILLION ANNUALLY! 
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Now You Can Control 96% of All Your Water & 
Sewage Corrosion Problems with this Proven 


PITT CHEM Coating System! 


Construction of water and sewage handling equipment 
costs almost twice as much today as it did 10 short 
years ago. That’s why it’s more important than ever to 
effectively protect your investment against corrosion— 
a “cost” factor that takes a $150 million toll in the 
water and sewage industry each year. 

Water and sewage equipment is subject to a wide 
variety of corrosion conditions, some of which are the 
most severe in industry. More and more water and 
sewage maintenance engineers are turning to the com- 
plete Prrr Cuem System of cold-applied coatings for 
long-lasting protection against corrosion. From ordinary 
moisture conditions to extreme chemical corrosion in 
digester tanks, Prrr CHEM provides a coating tailored to 


PIT GaEM vessel 


The original, patented coal tar- 
epoxy coating, Tarset is de- 
signed to control severest water 
and sewage corrosion. Widely 
used for protection of digester 
tanks, sludge vessels, filtering 
systems, and pipes carrying acid 
and alkaline waters. Specify 
Tarset for your toughest corro- 
sion problems. 


PITT CHEM INSUL-MASTIC° 


Vapor and moisture penetration 
problems can be effectively and 
economically solved with Insul- 
Mastic Gilsonite-asphalt coat- 
ings. Especially recommended 
_ as a durable weather and mois- 
* ture barrier on metal, concrete 
and masonry surfaces. Insul- 
Mastic insulating cork mastics 
provide excellent condensation 
™ control, 


Send for Your Free Copy of this 
WATER & SEWAGE CORROSION DATA FILE 


Includes a survey of corrosion problems in the 
Water & Sewage Industry, data on Prrr CHEM 
Coating Systems and a coating selector guide, 





Company 





Street___ . 
City 











stop corrosion and reduce your maintenance costs. 

Pitt CHEM Tarset, Tarmastic and Insul-Mastic are 
tough, heavy film coatings that outlast conventional 
maintenance paints 10 to 20 times. You measure their 
protection in decades, not years. They can be cold- 
applied by brush, spray gun or roller. No other family 
of protective coatings can solve so many of your corro- 
sion problems so economically. 

For more information, mail the coupon below. Then 
consult your nearest Prrr CHEM Distributor—he’s listed 
in the “‘Yellow Pages.” Or call Pittsburgh Coke & 
Chemical Company in Pittsburgh, New York, Chicago, 
Houston or Los Angeles. A Pitr CHEM Corrosion 
Engineer will be glad to discuss your corrosion problems. 


PITT CHEM TARMASTIC® 


eee oh A broad family of coal tar coat- 
‘ ay’ ings formulated to meet a wide 


-, variety of corrosive conditions 
| at moderate cost. Concrete set- 
tling basins, steel structures, 
masonry foundations and tank 
bottoms are just a few of the 
many proven applications of 
Prrr CHEM Tarmastic coatings, 


Prrr Cuem A.W.W.A. Pilasti- 
cized Enamel conforms to 
American Water Works Associ- 
ation specification C203-57 and 

1 is widely used for external coat- 
ing of potable water pipes and 
internal lining of potable water 

F piping and storage tanks. Other 
Pitt Chem Pipeline Enamels are 

| extensively employed by the gas 
and oil industries, 
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Swift To Head Dorr-Oliver 


Sales Division 


Dorr-Oliver, Inc., Stamford Conn., 
has named Joseph V. Swift manager 
of the newly expanded South Central 
Sales Division. He has been with 
Dorr-Oliver for the past eight years, 
most recently acting as Sanitary Sales 
engineer in the company’s Kansas 
City office. 

The South Central Sanitary Sales 
Division markets water, sewage and 


industrial waste treatment systems 


and equipment in Arkansas, Kansas, 
louisiana, Missouri and Texas. Deal- 
ings with consulting engineers, gov- 
ernmental units, and industrial pur- 
chasers in Missouri and Kansas were 
formerly handled by the D-O Central 
Division with divisional headquarters 
in Chicago. 

Swift will continue to make his 
headquarters at the Kansas City of- 
fice, which will now be the divisional 
headquarters for the expanded South 
Central Sanitary Division. He is a 
member of the W.W.A., the Water 








PROFITABLE 


Sewage Sludge 
Disposal 


The Madison-Chatham (N.J.) Joint 
Meeting bags and sells their Royerated 
sewage sludge cake. While not big busi- 
ness, the operation does represent an 
additional source of municipal income. 
The need for increasing municipal 
income, keeps growing in importance. 
The climate of today’s economy warns 
against tax increases. Economies of 
operation are being searched for. 
One of the most obvious economies 
that any organization can practice is 
the elimination of waste. Yet many 
sewage plants continue to dump or 


Please send me a copy of your new edition of 
the information-packed “Sewage Sludge 
Utilization Datalog.” 


Titie, 








Zone. State. 





(0 | am interested in a demonstration of the 
Royer Shredder at work. 
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described 
in FREE 
DATALOG 








burn their sludge cake — throwing 
away or sending possible income up 
in smoke. 

In April 1957, Royer published a 
new edition of their “Sewage Sludge 
Utilization Datalog,” pointing the 
way to turning sewage from an ex- 
pense into a profit. Since then, we’ve 
gone through two printings. 

If your community is still destroy- 
ing this source of revenue, write to- 
day—and learn how you, too, may 
experience profitable sewage sludge 
disposal. 


} > 0» @ >) = Se oO) 08.8 8) = a 4 
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Pollution Control Federation and the 
National Society of Professional En- 
gineers. 


J. F. Heaney Named To 
K & M Post 


Keasbey & Mattison Co., Ambler, 
Pa., has announced the appointment 
of John F. Heaney as sales service 
supervisor at the company’s Perty 
Amboy plant. Heaney joined Keasbey 
& Mattison in September 1957. 

Prior to his transfer to Perty Am- 
boy in April 1959, Heaney was em- 
ployed in the Company’s New York 
district office. He has been in charge 
of customer service at Perth Amboy ; 
and succeeds J. R. Purtell, who 
has been transferred to K&M, St. 
Louis, as head of the sales service 
department there. 


Naleo Names Burns New 
Development Manager 


Nalco Chemical Co., Chicago, II1., 
announces that Robert R. Burns, for- 
merly product manager for industrial 
process chemicals in the industrial 
division, has been appointed manager 
of a newly created commercial de- 
velopment department. 

The new department will investi- 
gate and evaluate potential new mar- 
kets and products and direct the mar- 
keting of new products until they are 
ready to be turned over to an operat- 
ing division. 

Burns is a chemical engineering 
graduate of Oklahoma A&M college 
and has been with Nalco since 1956. 
Earlier he was with the chemical divi- 
sion of Armour & Co. and with Allied 
Chemical & Dye Corp. 


British Engineering Group 
To Form U.S. Subsidiary 


The Richardsons Westgarth Group 
of Companies, Wallsend, England an- 
nounce the formation of a U.S. sub- 
sidiary, Richardsons Westgarth Inc., 
with the main business office located 
in Washington, D. C. 

Richardsons Westgarth Inc., has 
been formed to act as commercial and 
technical agents for U.K. products 
made by the Group and to act as main 
contractor on projects where a plant 
is manufactured in the U. S. to 
Richardsons Westgarth design. 

The products made by the Richard- 

CONTINUED ON PAGE 29A 





WHICH MIXING. 
EQUIPMENT 


provides most efficient flocculation? 


LINK-BELT’s combination of flash and straightline 
mixers assures chemical savings of 30 to 40%... 
increases filter runs by 50% . . . decreases wash water demands 


FLASH MIXERS PROVIDE RAPID, THOROUGH 
MIXING of chemicals with water, sewage or in- 
dustrial liquids. They consist of a constant-speed 
motor directly connected to a quiet-operating worm 
gear reducer. This drive, mounted on a pedestal, is 
connected to a vertical propeller shaft so mounted 
that underwater bearings are not required. Load 
and thrust of the propeller shaft are taken up by 
bearings in the pedestal so these forces do not act 
on the reducer bearings. This efficient design as- 
sures long life and trouble-free operation. The 
propeller itself is an iron casting designed for high 
mixing efficiency with low horsepower require- 
ments. Link-Belt flash mixers may be installed in 
concrete, steel or wood tanks by mounting on a 
steel or concrete platform spanning the tank walls. 


STRAIGHTLINE MIXERS PROVIDE GENTLE 
SLOW MIXING to build up maximum size floc. 
These mixers consist of a number of sections, each 
made of a horizontal solid steel shaft carrying steel 
angle arms on which redwood paddles are mounted. 
The paddle shaft is driven by a chain drive from 
a Link-Belt Electrofluid drive coupled to a Link- 
Belt P.I.V. variable speed drive. The solid steel 
paddle shaft, with rigid compression couplings in- 
suring perfect shaft alignment, turns in special 
babbitted bearings with water lubrication grooves. 
These bearings eliminate grease contamination of 
the water and prevent breakdown that may be 
caused by failure to provide proper lubrication. 
Use of redwood for paddles eliminates painting 
maintenance. Link-Belt makes a complete line of 
these mixers. Size and shape can be adapted to suit 
local requirements. 


The mixers shown above are part 

of the broad line of Link-Belt sani- 

tary engineering equipment. Get in 

touch with the Link-Belt office 

nearest you. Our sanitary engineers 

will be glad to work with your engi- < . 

neers, chemists and consultants . . . se SANITARY ENGINEERING EQUIPMENT 
help you get the finest in modern — 


treatment methods. Or write for ‘ es : LINK-BELF COMPANY: Executive Offices, Prudential Plaza, Chicago 1. Sanitary 

. J Engineering Regional Offices—Colmar, Pa., Chicago 9, Kansas City 8, Mo., San 
your copy of Equipment for Chem- ! Francisco 24. Sales Offices in All Principal Cities. Export Office, New York 7. 
ical Flocculation Book 2442. Representatives Throughout the World. 15,011 


See our exhibit—AWWA Convention, Miami Beach, May 15-20 
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“They wuz a little slow 
beginnin’... but look at ’em 
lay Tyton now!” 


(Os 
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PIPE FOR WATER, SEWERAGE AND 
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TYTON 


ONLY FOUR SIMPLE ACTIONS 


everybody’s 
doin’ it 
Laying Tyton Joint® pipe, that is. This easy-to-assemble 


ipe is so foolproof even a bear can in th ; Insert gasket with groove over bead in gasket seat... 
pipe p e ear Can get in the act » atte: head wien. 


Only one accessory needed—a simple rubber gasket. No bell 
holes. No caulking equipment. No nuts or bolts to 

fiddle with. No weather worries, either. Tyton doesn’t mind 
wet feet . . . can be laid in rain or wet trench. 

Result: more working days, more lengths laid per man 
hour, lower installation cost. Sound interesting? 

it is! Call or write for the facts. 


Wipe film of Tyton Joint® lubricant over inside of 
gasket. Your receiving pipe is ready. 








MSS 
SS 


SS . 














: MANO 
Mew 


Insert plain end of entering pipe until it touches 
gasket. Note two painted stripes on end. 








U.S. PIPE AND FOUNDRY COMPANY 
General Office: Birmingham 2, Alabama 


A Wholly Integrated Producer from Mines 
and Blast Furnaces to Finished Pipe. 














® Push entering pipe until the first painted stripe dis- 

appears and the second stripe is approximately flush 

INDUSTRIAL SERVICE k=" © with bell face. The joint is sealed... bottle-tight, 

eee eens permanently! The job’s done . . . . fast, efficiently, 
economically. Could anything be simpler? 
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MUELLER. Check Valves 


heavy duty disc assembly that lasts and lasts! 


Lever and Weight Type 
. . . ideal for use in pump suction or discharge lines 
to cushion and reduce slamming and hammering. 
Lever may be positioned to speed up or slow down 


closing of disc. Weight is easily adjusted in field. 


All working parts of these new Mueller Swing Type 
Check Valves are heavily made to assure long service 
life and dependable operation without maintenance. 

A heavy stainless steel hinge pin is used on all lever 
and weight type (shown) and lever and spring type 
check valves. This pin is extended through the hinge 
plugs to permit the lever to be used on either side of 
the body. An “O” ring on the plug prevents leakage 
around the pin. 

The plain type, without lever, weight or spring, 
uses a new combined hinge pin and plug which is se- 
curely and accurately held to the body by studs and 


nuts. An “O” ring positively seals the plug to prevent 
leakage. 

Large, wear-resistant bearings and a full-width 
clapper arm hinge, used in all types, accurately and 
rigidly align the disc to eliminate chatter and vibration. 

These new, heavy duty check valves have been 
specifically designed for repeated opening and closing 
applications in water works pumping stations, water 
filtration plants, sewage treatment plants and general 
industrial plants. They are suitable for horizontal or 
vertical installation on water or oil lines. 

Write for specifications, 


Factories at: Decatur, Chattanooga, Los Angeles; 
in Canada: Mueller, Limited, Sarnia, Ontario 


WATER & SEWAGE WORKS, APRIL, 1960 





News of 
Suppliers 


CONTINUED FROM PAGE 24A 





sons Westgarth Group include a wide 
range of land equipment—steam and 
gas turbines, condensing and feed- 
heating plant, axial and centrifugal 
blowers, boilers, complete power sta- 
tion plants also sea water distillation 
and heat exchange equipment for the 
water supply utilities, petroleum, 
chemical, metals and other industries 
requiring low cost potable and proc- 
ess water of high purity. 


Hagan Expands Research 
Operations 


Hagan Chemicals and Controls, 
Inc., Pittsburgh, Pa., have expanded 
their research operations which will 


now be carried out in a newly dedi- 
cated center. The second such research 
facility completed in the last two years, 
the new building will house a pilot 
chemical laboratory, research and de- 
velopment facilities for pneumatic 
controls systems and components, a 
model shop for prototypes and ex- 
perimental control devices, and an 
electronics laboratory for Kybernetes 
data processing equipment and Powr- 
Mag electronic control equipment. 


Pollock Appointed By 
Ohmart Corp. 


Ohmart Corporation, Cincinnati, 
Ohio, has announced the appointment 
of Earl M. Pollock as Vice-President. 
The Cincinnati firm manufactures 
gauging and control systems using a 
principle of converting atomic radia- 
tion directly into electrical energy, for 
the close-tolerance measurement of 
liquid levels, interface level, slurry 
density, specific gravity, and other 
applications. Mr. Pollock will be re- 
sponsible for directing the Corpora- 


CONTINUED ON PAGE 100A 





ARGONNE NATIONAL 
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AUTOMATIC VALVE 


LABORATORY 


Containment shell of the 
experimental breeder re- 
actor under construction in 
Idaho and (above) cut-away 
showing reactor vessel 
within the ‘primary tank.” 


CONTROLS 


FOR EXPERIMENTAL 
BREEDER REACTOR IN IDAHO 


Electrodyne will be used by the 
Argonne National Laboratory as the 
control for the reactor vessel cover 
hold-down mechanism in the new 
experimental breeder reactor EBR 
II at the National Reactor Testing 
Station near Idaho Falls, Idaho. 


EBR II is a “closed cycle” power 
plant, where nuclear fuel will be em- 
ployed to produce heat and at the 
same time make additional fuel by a 
“breeding” process. The partly spent 
fuel and the new fuel that has been 
bred can then be reprocessed and re- 
fabricated into new fuel elements 
right in the EBR II facility. 


Electrodyne is an integral part of ; 


the EBR II design controlling the 
hold-down mechanism for the cover 
of the fiel chamber which will be 
submerged in liquid sodium. This 
reactor has been planned to demon- 


strate the “breeding principle” that 
more fuel (plutonium) can be bred 
from uranium-238 than is used up 
while the reactor is operating. EBR 
II has been designed to produce us- 
able electricity from atomic energy. 

For customer applications, Elec- 
trodyne thrust limiting features as- 
sure positive, automatic control and 
complete safety in the handling of 
the most critical materials. 

This again illustrates the versatil- 
ity of Electrodyne as a valve-type 
control for a wide variety of applica- 

‘gions in chemical and power plants, 
oil and gas industries and water and 
waste treatment installations. 


For detailed information about 
Electrodyne, get in touch with your 
local Electrodyne representative or 
any valve manufacturer. 


MOP AVIATIO LG iviion Ne he 


r 6633 WEST 665'" STREET 


ELECTROOYNE VALVE CONTROLS 


4 


HYDROID GEAR PUMPS AND MOTORS . . 


* CHICAGO 36, ILLINOIS 


. PRECISION INDUSTRIAL, AIRCRAFT AND MISSILE GEARING AND COMPONENTS 
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WILLIAM KERIVAN, Chief Filter Plant Operator, 
Billerica (Mass.) Woter Treatment Plont, says: 


“Our porous underdrains 
give completely 
trouble-free service... 


Mrs. Barbora E. Hawkes, Chief Chemist, checks 
bockwoshing of Billerica’s +1 filter. 


The Billerica Water Treatment Plant serves 26 
square miles, supplying 1.0 MGD from the Con- 
cord River. Beds for Billerica’s four filters are 30” 
of sand and 18” of anthracite, with ALOXITE® 
aluminum oxide porous bottoms. Average load 
is 1.5 MGD and 2.0 MGD during peak periods. 

“What we like most about the ALOXITE 
plates,” says Mr. Kerivan, “is that we have none 
of the problems of graded gravel. For example, 
the large photo, taken during backwashing, 
clearly shows no blow holes such as you run into 
with an upset gravel bed. Scum is removed easily 
and uniformly. As for mudballs, they're just a 
name to us— we don’t have them. 

“The porous plates have had no repairs since 
they were installed four years ago. Their only 
maintenance consists of acid cleaning once a year. 
Judged from our experience, these bottoms have 
no shortcomings.” 


CARBORUNDUM 


Registered Trade Mark 
Dept. X-20, Refractories Division, Perth Amboy, N. J. 
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ALLIS-CHALMERS «© 


<a 


Trail of service that never sleeps 


Backing up the broad line of Allis- 
Chalmers products are more than 
200 field installation and service 
men. Available day or night, they 
respond promptly to the emergency 
needs of A-C customers. 

Hundreds of other facilities, stra- 
tegically located, guarantee lifetime 
service support to Allis-Chalmers 
products wherever they are applied. 


Regional offices are located in key 


industrial cities. District offices 
across the country cover every city 
or area wherever Allis-Chalmers 
equipment is used. 
Certified service shops are only 
minutes away for expert round-the- 
clock service. 
Warehouse stocks are within easy 
reach of all these service teams for 
fast delivery. 

Ask your A-C representative about 


this coast-to-coast service organiza- 
tion, and the lifetime service sup- 
port behind every A-C product, or 
write, call, or wire Allis-Chalmers, 
Milwaukee 1, Wisconsin. 

“Teamed” Equipment from Allis- 
Chalmers — pumps, motors, motor- 
generators, motor control, condens- 
ers, blowers, hydraulic turbines and 
generators, water conditioning, trans- 
formers, switchgear, butterfly valves, 


diesel engines. A-1213 
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for water, waste, and sewage treatment 


... consult Fischer & Porter first! Contact the Fischer & Porter 
field engineer serving you... or write Fischer & Porter Company, 
140 Fischer Road, Warminster, Pa. In Canada, write Fischer 
& Porter (Canada) Ltd., 2700 Jane St., Downsview, Ontario. 


FP FISCHER & PORTER CO. 


Instrumentation & Chlorination 
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“But Mayor! 
They promised my pump last month!” 


“A lot of good that penalty clause is doing us ...a penalty clause OGRNTNOMAT 1200 Ae 
won’t pump water... and the money the manufacturer loses won’t 


: ALLIS-CHALMERS 
keep our water customers happy. I knew we should have put in | DELIVERS ON TIME 
an experience clause, too, Mayor. Promises are no better than the tpg pmeChdiendes tb tede andegeld plindied 
outfit that makes them, and we sure got a hold of some amateurs = Clause contracts because we know that in 
. ? - : = 99% of the cases we can deliver. That 99% 
this time. I guess you can’t buy both delivery and price! | is an actual fact, based on many years of ex- 


rr , . ons . , —_ perience in supplying pumps to municipalities. 
This integrity . . . this ability is one of the inherent qualities you We hae Shen eteeiiines end i6-sneeintesiestion 


get when you buy Allis-Chalmers. General Products Division, ae ei aie eee 


Allis-Chalmers, Milwaukee 1, Wisconsin. A124) mca ae MMA 
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HYDRO FLUO SILIicic acip 


THE ROLE IT PLAYS IN 


MUNICIPAL WATER FLUORIDATI 


Controlled fluoridation of communal water 
supplies is rapidly becoming a standard 
process of water treatment. And, as the 
process gains in popularity across the na- 
tion. so is the use of hydrofluosilicic acid 
gaining increased recognition because of its 
superiority to solid fluoride salts on many 
counts. The chief advantages are lower 
cost, greater safety and a secure source of 
supply. They are important considerations 
for any city official charged with the dual 
responsibility of maintaining public health 
and, at the same time, administering mu- 
nicipal funds. They deserve a closer look. 


Lower cost ¢ The economy of hydrofluosi- 
licic acid stems from several sources. Be- 
cause it is a liquid and can be shipped in 
tankcears and tank trucks, transportation 
costs are lower. Tankcar freight rates are 
the lowest available. 

Less storage space is required, as well 
as less handling. Hydrofluosilicic acid can 
be pumped directly from the shipping or 
storage container into filtered water con- 
duits, resulting in substantial savings in 
direct labor. On the other hand, fluoride 
salts require extensive feeding equipment 
— dry feeders, dust control, dissolving 
tanks, hoppers, agitators whereas a 
fluoride liquid can be handled easily by a 
proportionating pump or other standard 
solution-type feeder. 


Products 
for Growth * 


Greater safety © The liquid state of hydro- 
fluosilicic acid completely eliminates the 
health hazard of fluoride dust — an ever- 
present threat to anyone handling fluoride 
salts. Costly safeguards are eliminated, too. 
No special handling equipment is needed. 
No separate storage rooms, exhaust fans, 
expensive ductwork or other special pro- 
tective equipment. Hydrofluosilicic acid re- 
quires a minimum of handling, with maxi- 
mum safety. 


Unlimited supply ¢ Hydrofluosilicic acid 
is a recovery product. It is derived from 
the process of converting phosphate rock 
to superphosphate. And, since /nternational 
is the largest domestic producer of phos- 
phate rock, you are assured of a depend- 
able source of supply both today and in 
the years ahead. 

For additional information on physical 
and chemical properties, methods of analy- 
sis and water fluoridation dosages, send 
your specific questions to International at 


the address below. 





International Mi Ils & Chemical C 
Dept. WSW-16, Skokie, Illinois 


Gentlemen: 


P 


fluosilicic Acid. | am particularly interested in: 
[] Water flvoridation [) Other uses 


Street 


INDUSTRIAL CHEMICALS DEPARTMENT 


INTERNATIONAL MINERALS & CHEMICAL CORPORATION 


Administrative Center: Skokie, Illinois 
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Please send additional information on International Hydro- 


tne | 


16-60 





ALLIS-CHALMERS 


_ ue a” 


ROTOVALVE stocks at A-C York Works save months of delay for customers. 


Another Allis-Chalmers time-saving exclusive: 
Cone valves “right off the shelf!” 


Six to thirty-inch Rofovalve units — awaiting your call. 
Think of the valuable time you save! Typical is the case of 
a western municipality that recently needed one 24-inch and 
three 20-inch Rotovalve units for their waterworks. Allis- 
Chalmers assembled all accessories required, completed test- 
ing and shipped the valves to customer in less than three 
weeks! Compare this with the 3 to 6 months normally required 
by other suppliers for delivery. 
Perpetual off-the-shelf inventory of Rotovalve units, 
butterfly and ball valves gives Allis-Chalmers today’s only 
complete rotary valve-stocking program . .. guarantees fastest 
deliveries to you. 
Avoid troublesome, costly delays and get the valves you 
need to do the job right. For immediate assistance anytime, 
call your nearby A-C valve representative, district office or 
write Allis-Chalmers, Hydraulic Division, York, Pa. Standard butterfly and bail valves illustrated are also available 
Rotovolve is an Allis-Cholmers trodemork. from stock in a broad range of sizes. 
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“SADDLES 
ARE FOR 


HORSES" 


»..not American Cast Iron Pipe! 


Too often the first cost of the material is the only factor con- 
sidered when deciding between cast iron pipe or a substitute. To 
give sole thought to the cheaper substitute piping is, in a sense, 
false economy because many times this lower initial cost is mis- 


leading and obscures added expenses which must be incurred 
later. 


Yes, the first cost may be cheaper... but cast iron pipe 
offers so much more. 


Consider tapping. For reliable, economical water service, the 
tapped main must meet four definite requirements: (1) Have 
strength to withstand tapping operation; (2) Be of an easily 
tapped material which will assure uniform threads; (3) Have 
strength after being tapped to withstand service ~conditions; 
(4) Have threads that will provide tight connections after ex- 
posure to service stresses. Cast iron pipe meets all of these tap- 
ping requirements. 

When tapping substitute piping, it is often necessary ... to 
employ skilled workmen with special equipment...to utilize 
tapping saddles... to use extreme care in order to make a con- 
nection that does not leak. 

Remember . . . tapping saddles are an extra expense and are 
not necessary to make service connections to cast iron pipe. 


SALES OFFICES 
New York City + Dallas 
Chicago « Kansas City 
Pittsburgh «+ Denver 


Minneapolis + Orlando 
CAST IRON PIPE CO. 


Birmingham « Cleveland 
ALABAMA 





New Name 


We look forward to welcoming you at our first 
Convention appearance since the Hersey Manufac- 
turing Company and the Sparling Meter Company 
joined together “under one banner” 


At the Hersey-Sparling booth we can give you full 
details on the world’s most complete line of water 
measuring and control equipment for Municipal, 
Industrial and Irrigation Service. We will be glad 
to see you. 


Hersey-Sparling Meter Company; Hersey Products: 
= Dedham, Mass.; Sparling Products: El Monte, 


California; Branch offices in all principal cities. 




















Booth Numbers 97— 100 
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) At the new Springfield, 
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Springfield, Winois, sewage plant. In foreground, three Verti-Fle 
Clorifier Basins. Inset: Partitioning beffies divide tank inte efficient 
rtical-flow cells. V ched weirs control cell-to-cell flow, minimize 
short-circuiting. Each basin equipped with two longitudinal and one 
cross collector. 

C. C. Larson, distric! meneger, Springfield Senitery District; A. Poul 


per, district engi Jenkins, Merchent & Nonkivil, consulting 
engineers. 











Illinois, 


ad 


REX’ Verti-Flo’ Clarifiers 
boost capacity, reduce space 


Thousands of dollars in valuable plant space 
were saved when consulting engineers and the 
management of the Springfield, Illinois, Sani- 
tary District selected Rex Verti-Flo Clarifiers 
for their recent plant expansion. In addition, 
their selection provides for economical plant 
growth in the future. 

Rex Verti-Flo’s unique design gives Spring- 
field over twice the capacity of conventional 
clarifiers—in the SAME amount of space. 


An exclusive operating principle provides 
this increased capacity: a system of multiple 
cells changes the flow from horizontal to ver- 
tical. The main body of each Verti-Flo tank is 
proportioned into four cells with a generous 
weir length around each. 


Another important reason why Verti-Flo op- 
erates efficiently at higher overflow rates is this: 
it allows a tank to be hydraulically balanced 
after construction. 
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Easily Adapted to Existing Tanks 
Existing tanks can be readily converted to the 
Rex Verti-Flo design. Better results are assured 
and increased capacity is guaranteed. Both cost 
and alterations to existing structures are 
minimized. 


Send for Full information 


To obtain maximum capacity in any old or new 
plant, find out about Rex Verti-Flo Clarifiers. 
Write CHAIN Belt Company, 4610 W. Green- 
field Avenue, Milwaukee 1, Wisconsin. 


CHAIN BELT COMPANY 





PIPE 
ACCESS 


fu,000 FEET 


under 


FIVE POINTS 


You’re flying over “Five Points,” 
Atlanta’s booming downtown area. 
Through the heart of this busy section 
Centriline crews have recently recondi- 
tioned almost 20,000 feet of water mains 
—without slowing business or traffic. No 
detours, no disgruntled merchants, and 
only two small access excavations in over 
2,000 feet of dense traffic area, because 
the job was done with mains in place. 


Centrilining—the process of lining 
pipes in place by the centrifugal applica- 
tion and automatic troweling of cement- 
mortar—offers other features, too. Gone 


PIPE 
ACCESS 


forever are corrosion and tuberculation. 
Up goes pressure, at lowered pumping 
and maintenance costs. Pipe life is pro- 
longed indefinitely. And all at a mere 
fraction of the cost and municipal incon- 
venience of laying new mains. 


To date, Centriline has completed 
six contracts for the city of Atlanta alone; 
150,000 feet of pipe have been given a new 
lease on life. Send today for our illus- 
trated brochure, which shows in detail 
how the Centriline process can help you 
save lines from 4 to 144 inches, or contact 
any of our domestic offices. 


CENTRILINE CORPORATION 


A Subsidiary of Raymond International Ine. 
140 CEDAR STREET « NEW YORK 6, N. Y. 
Branch offices in principal cities of the United States, Canada, and Latin America. 
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ASBESTOS- 
CEMENT 


SEWER PIPE Wahi 


Sewer pipe maintenance headaches disappear when you install 
“K&M” Asbestos-Cement Sewer Pipe. 


Flow-stopping, pipe-clogging roots . . . no matter how cobwebby- 
thin . . . can’t penetrate the exclusive patented ‘“K&M” FLUID-TITE 
coupling . . . unmatched in its tight sealing. In repeated tests, 
“K&M” Asbestos-Cement Sewer Pipe successfully resisted infil- 
tration even when external water pressure was 25 psi . . . the 
equivalent of a 58-foot head and way above field conditions. 


Service remains continuous and uninterrupted . . . with fewer 
inspections and periodic cleanings. You can reduce treatment loads 
and costs . . . because infiltration is eliminated. Being made of 
quality asbestos fibers and portland cement, “K&M” Sewer Pipe 
does not corrode and is immune to electrolysis. 


In fact, “K&M” Asbestos-Cement Sewer Pipe is a tax-saver at 
every stage of construction: planning and installation, as well as 
maintenance. Transportation and handling is less expensive, be- 
cause “K&M” Asbestos-Cement Sewer Pipe is light in weight. 

In short, practically 
indestructible materials 
plus eighty-five years of | ircnes | ‘soo | 2400 | ‘sooo | a000 
asbestos engineering 
give you the finest, 
most dependable sewer 
pipe available. That’s ree 
why we urge you to 3300 4000 
write today for more . 3300 4000 

4000 


5 CRUSHING STRENGTHS OF K & M SEWER PIPE 
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BEST IN ASBESTOS 


KEASBEY & MATTISON 


Company «+ Ambler + Pennsylvania 
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Exclusive FLUID-TITE Coupling joins lengths of 
various crushing strengths and sizes. Assemble it 
in any weather—without the aid of heavy machinery. 
it’s water-tight and root-tight. 
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WEINMAN PUMPS 


for dependable, low-cost water service... . 





WHERE 


QUALITY 
COUNTS! 


GENERALLY, all motors 
look pretty much alike on 
the OUTSIDE, you say? 


LOOK AGAIN! 


Check the one- 
piece steel plate 
cover running the 
full length of the 
frame and extend- 
ing well below the 
centerline on each 
side. That means 
strength and pro- 
tection for inter- 
nal parts. 


Now, notice the 
cast-aluminum 
end shrouds with 
recessed access 
plates. Protection 
again—plus a big 
assist in mainte- 
nance and servic- 
ing. Lift the plate 
for oiling and in- 
spection. Lift off 
the shroud for re- 
pair and overhaul. 


There is a difference, isn’t there? And the 

INSIDE story is even better. Why not write for it 
today? Ask for Bulletin 210 (Squirrel Cage Induction 
Motors), Bulletin 220 (Wound Rotor) or Bulletin 501 
(High-Seed Synchronous Motors). 








Your ONE source 
for every power 
requirement! 


& MANUFACTURING CO. 


350 Eost First St. Mansfield, Ohio 


SINCE 1903, AMERICA’S FINEST MOTORS, GENERATORS, 
MOTOR-GENERATOR SETS, SWITCHGEAR AND CONTROLS 
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Where dependability and per- 
formance count most —at critical pumping 
stages of water movement— you'll find 
Weinman Pumps. There’s good reason for it, too. 
Weinman Split-Case Centrifugal Pumps are 
precision built to function continuously at top 
efficiency, with little or no maintenance. ‘The 
horizontally split casing speeds routine mainte- 
nance and increases the “in-service” time of 
Weinman Pumps. Rotating parts are quickly 
inspected and easily removed or replaced with- 
out disturbing connections or driver. And, the 
rugged construction of Weinman Pumps stands 
up under the grueling punishment of ‘round- 
the-clock operation. Municipal engineers and 
taxpayers alike benefit from the real economy 
of Weinman’s dependable 
year-in, year-out 
trouble-free on-line 
service. 

And, you get the same 
uninterrupted, depend- 
able service from 
Weinman’s outstanding 
line of Sewage Ejectors 
for the swift handling of 
liquids of varying viscosi- 
ties carrying all types of 
foreign matter in 
suspension. 

Write today for full in- 
formation on all Weinman 
Centrifugal Pumps and 
for the competent, on- 
the-job assistance of your 
local Weinman Specialist, 
check the Yellow Pages. 
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CHOOSE THE MUELLER CURB STOP THAT 
FITS YOUR SPECIFIC REQUIREMENT 


Inverted Key Curb Stops—Solid Tee Head Curb Stops 
—‘“H’’Pattern Curb Stops—each of these types and mod- 
els have been designed to meet a specific need. Each one 
has been developed and manufactured with the features 
and advantages of superior design, exacting metallurgical 
control and unexcelled craftsmanship. Over one hundred 
years experience in quality water service valves and fit- 


tings stands behind every Mueller Curb Stop. 

Over fifty models are in regular production—many 
special models are manufactured to order. Select the 
Mueller Curb Stop to fit your water system. 

Consult your Mueller catalog or see your Mueller 
representative for complete curb stop information. 


MUELLER CO. 
DECATUR, ILL. 


; Factories at: Decatur, Chattanooga, Los Angeles 
‘ So in Canada: Mueller, Limited; Sarnia, Ontario 


ALL MUELLER CURB STOPS COMPLY WITH ALL APPLICABLE PARTS OF AWWA 
SPECIFICATION C800-55 AND ASTM SPECIFICATION B-62-52 (85-5-5-5). 





Foxboro Magnetic Flow 
problems for 





DAYTON, OHIO Three Foxboro Magnetic Flow Meters measure flow 
of sludge to centrifuges at Dayton’s Lime Recalcining Plant. Designed 
around these meters, plant actually recovers up to 20% more lime than 
originally added to water. Graphic control panel in Feed End Building 
operates entire plant. 


NEWPORT, R. 1. At Newport, R. I. influent at the main sewage 
plant comes from both the town and a nearby Navy base. Deter- 
mining how much of the total should be billed to the Navy is the 
job of the Foxboro Magnetic Meter and Foxboro Dynalog 
Recorder shown above. 
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Meters eliminate line restriction 
these municipal utilities 





Introduced six years ago, the Foxboro Magnetic Flow Meter 
has proved its superiority for measuring water, sewage, sludge 
and other treatment plant flows. 

Foxboro Magnetic Flow Meters have no flow restrictions of 
any type. No taps to get plugged or frozen, ng seals or purges, no 
moving parts of any type. Measurement is made by electrodes 
flush-mounted in meter wall — then transmitted by electric 
cable to a Foxboro Dynalog* electronic recorder. Acctiracy 
is +1%. 

Foxboro Magnetic Flow Meters have solved some of the 
toughest municipal measurement problems. Ask your Foxboro 
field engineer to show how it can help with yours. Or write for 
Bulletin 20-14. The Foxboro Company, 894 Neponset Avenue, 


Foxboro, Massachusetts. *Reg. U.S. Pat. Off. 








Partial List of Progressive Communities fate Foxbore Magnetic Flew Meters 


Benton Harbor, —_— ° + Taw sewage 
Hayward, Calif. oe ets 6.0 « 2 6 6 os = WO 
ae. Pa. 

(Allegheny County Saniery Authority) 
Covington, Ohie > — return activated sludge 
Medfield,Mass. ......+ ++ « « « water 
Orange County, Calif. ....... + + « —sewage 
Warren Township, Michigan ors - — raw sewage and sludge 
Bloomfield Township, Michigan. .... . —water 
Seattle, Washington . cece oe oe eo « == OUD 

(Lake City Sewage Plant) 

Milwaukee, Wisconsin .. ... ++ + « Sludge 
Piqua,Ohio .. . oc ec ewe eco ew w = SUED 
Arkansas City, Kansas oc oe 6 © eo wo 6 we = Sewage 


Sidney, Ohio . . return activated sludge 
Frazer, Michigan + —faw sewage 


— raw sewage 


Meter sizes on these installations range from 3 inches to 6 feet. 








X BOR 


REG. U.S. PAT. OFF. 


FARMERS BRANCH, TEXAS Eight-inch 
Magnetic Flow Meter at a sewage lift station. 
Meter was installed below ground level, right 
next to elbow and valve, without affecting its 
measurement accuracy. 


CHICAGO, ILLINOIS This 20” Foxboro Mag- 
netic Flow Meter was installed in the South 
District Filtration Plant in April, 1956. Because 
it has no line restrictions, plant officials knew the 
meter would add no more pressure drop than 
an equivalent length of pipe. Note how it was 
installed directly downstream from an elbow. 
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“Not a ‘comeback’ in 18 years” 
... with Transite Sewer Pipe 


says Anthony Garcia, President 
Allerton Construction Co., New York 


“In my eighteen years of installing Transite 
sewer mains and house laterals, I have never 
had a ‘comeback’ because of line failures. 
Most of the installations have been 100% 
under water. Therefore, tight joints that stay 
tight are absolutely essential! For these rea- 
sons Transite has always been my choice for 
sewer line service. I never worry about pass- 
ing leakage or infiltration tests. I play it safe 
—with Transite.” 


You'll want to read how 

Johns- Manville Transite® 

Pipe has helped other con- 

tractors increase their profits 

and productivity ... in 

the informative and inter- 

esting new, 8-page booklet, 

TR-206A. Send for it now! Address Johns- 
Manville, Box 14, New York 16, New York. 
In Canada, Port Credit, Ontario. 


JOHNS-MANVILLE 9 
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Modern Sewage Treatment at Connersville. 


PORT CHESTER, N.Y. © SAN MATEO, CALIF. © CHARLOTTE, N.C. 


Embodying the following features, the Connersville, 
Indiana Sewage Treatment plant is serving the community 
efficiently and economically— 

P.F.T. Dual Digestion. Not only do the two 

65’ P.F.T. Floating Cover Digesters receive the normal 
domestic wastes, but in addition, they receive 

garbage collected weekly from residential areas. 

This highly volatile waste, after a grinding process, 

is pumped directly to the P.F.T. digesters. 

Compactness. The Contro! Building is located in the center 
of the aeration and settling tanks and simplifies 

the control of plant operations. Expansion of the plant 

will be possible without disrupting 

operation because of this structural arrangement. 
Equipment. Besides the two 65’ P.F.T. 

Floating Covers, Connersville also has a #750 

P.F.T. Heater and Heat Exchanger Unit, 

and P.F.T. Gas Safety Equipment. 

Engineering. Garns and Moore and Associates, Inc., 
Indianapolis were the Consulting Engineers. 


waste treatment equipment exclusively since 1893 


PACIFIC FLUSH TANK CO. 


4241 RAVENSWOOD AVENUE, CHICAGO 13, ILLINOIS 


* JACKSONVILLE «+ DENVER 


WATER & SEWAGE WORKS, APRIL, 1960 





DOUBLE 


SEALING 


: THE -A.P. 


RING SEALS 


“O” Rings, due to their simplicity and reliability 
have been used for many years in military and 
industrial products. Smith non-rising stem valves 
are available with double “O” Ring seals. The 
lower “O” Ring (1) seals the internal pressure, 
while the upper “O” Ring (2) is a combined ex- 
ternal dirt and reserve pressure seal. This construc- 
tion eliminates packing, gland adjustment, and 
conventional stuffing box. All Smith AWWA spec- 
ification valves are equipped with stem (thrust) 
collar bushings (3) and extra large, high strength 
bronze stems (4). These and other well known 
Smith superior design features assure positive oper- 
ation, long service life, and minimum maintenance. 


SMITH MFG. CO. 


EAST ORANGE, NEW JERSEY 
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FLUIDICS 


is a Pfaudler Permutit program providing 
the know-how 
the equipment 
and the experience 
for solving problems involving fluids 


FOR WASTE TREATMENT, the Fluidics program pro- 
vides a wide range of specialized equipment and tech- 
nical service to help you efficiently recover valuable 
materials and easily dispose of unwanted wastes. 


Dewatering Sludges. Titan Centrifuge exerts settling power up 
to 7800 times gravity. Concentrates slimes and clarifies liquids. 
Precisely separates two liquids and a solid in a single pass. 
Dewaters plating wastes, protein fines and flocculent precipi- 
tates. Recovers oil from tank bottoms, fat from waste, and pulp 
from white water. Saves product, filter aid, power and mainte- 


5} ga 


Purification of liquids and recovery of dissolved minerals 
from plating solutions, pickling baths, textile wastes, process 
solutions and similar fluids are assured with unique effectiveness 
by Permutit Ion Exchangers. Recovery of valuable materials 


often pays for equipment within a short time. Flotation clarification of fluids containing fats, oils, greases, 
organics and colloidal suspensions is done quickly, effectively 
and economically with the Permutit Colloidair Separator. 

Add to this equipment our Simplex meters and flow con- 
trollers, Permutit chemical feeders, filters and vacuum degasi- 
fiers, Ranarex CO, indicators and recorders, and Pfaudler evap- 
orator systems, and you get an idea of the scope of this program 
in just the waste treatment area of fluid processing. Yet Fluidics 
is a program that provides more than just equipment. You can 
get complete engineering assistance as well as expert advice 
based upon more than 50 years’ experience in fluid waste control. 

For more information on how Fluidics can help in your waste 
treatment program, contact our Permutit Division, 50 West 
44th Street, New York 36, N. Y. 

In Canada: 207 Queen’s Quay W., Toronto 1, Ontario. 


PFAUDLER 
PERMUTIT 


Sludge blanket clarification of fluids requiring removal of INC 
suspended solids such as fly ash, precipitates, turbidity, etc. is . 
accomplished with high efficiency by the Permutit Precipitator. Specialists in FLUIDICS...the science of fluid processes 
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SAVE UP T0 50%... 
GORMAN-RUPP Sewage Pumps 





ypical Gorman-Rupp Horizonte 
"lie and Dry Inst ‘hii 


A glance at the two diagrams above will quickly show 
simplicity of installation. Further study of equip- 
ment costs will add to the proof of savings when you 
install Gorman-Rupp High-and-Dry Sewage Pumps. 
These economies are possible through design features 
which permit self-priming in lifts up to 15 feet, posi- 
tive action, and nearly complete avoidance of clog- 
ging. 

Gorman-Rupp Sewage Pumps need almost no 
maintenance compared to submerged pumps. No 
need to service by entering pit or raising pump. Just 
a turn of the handle and the end plate is off. 

In lift stations and sewage plants, these Gorman- 
Rupp units have shown amazing savings . . . operat- 
ing where others have failed. 2”, 3”, 4” and 6” pumps 
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—connected to your power or ordered complete with 
power units. Write for specifications. 


THE GORMAN-RUPP COMPANY 
305 Bowman Street Mansfield, Ohio 
Gorman-Rupp of Canada, Ltd., St. Thomas, Ontario 


In Jacksonville, 
Florida, a 3-inch 
Gorman-Rupp 
Pump replaced a 
submerged pump 
after 214 years in 
service. 





The Aurora Sanitary District, Aurora, IIl., 
installed two 75 hp, six-cylinder Climax 
pump engines in 1936. These direct-connected 
engines performed so well—always starting 
under load—that, in 1940 two 50 hp Climax 
engines in generator sets were added. All four engines 
had sewage gas and gasoline carburetors. In 1953, 
gasoline was replaced by natural gas as standby fuel. 
This gave the plant four-way safety—duplicate en- 
gines...two fuels...two ways to start generator 
engines...freedom from electric storm interruption. 
After 22 years, 8 months, pump engines had paid for 
themselves 4.78 times; generator engines 2.5 times 
after 17 years. Year after year Climax engines keep 
on making records like this. 40 to 610 hp; V-type—four 
‘models, 8 and 12 cylinder; in-line type—four models, 
4 and 6 cylinder. Capable of operation on sewage gas, 
natural gas, butane, gasoline, or any combination. 
Send for complete power chart and bulletins. 


AURORA’S SEWAGE 


TREATMENT 


PLANT 
has been 


POWERED 


by these 


CLIMAX 


CLIMAX ENGINE MANUFACTURING CO 
DIVISION OF WAUKESHA MOTOR COMPANY 


FACTORY AT NTON, IOWA 
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SPLIT-CASE 
CENTRIFUGAL 


Provide peak performance for heavy, con- 
tinuous pumping of clear water. The Deming 
Split-Case Centrifugal is a rugged unit 
with all rotary elements in perfect balance, 
both statically and dynamically, assuring 
vibrationless operation. A full range of 
sizes from 2” to 14”. 


FOR EFFICIENT WATER WORKS SERVICE 


VERTICAL 
TURBINE 


Dependable, economical. Designed and 
manufactured to meet discriminating Water 
Works installation standards. Deming 
Vertical Turbines are available with any type 
of power in a wide range of capacities to 
meet your specific requirements. 


Ask for a recommendation on your next project 


the DEMING co. 


488 BROADWAY « SALEM, OHIO 
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it’s easy to get to 
all the parts 


You'll find that Enterprise accessibility 
‘ saves time, money and manpower 
oer se DeSIN in maintenance and overhaul 
” w 


pr agen ore enclosed _ : ; : 
Ait moiot moving F Ever watch precious hours slip by trying to 
removanle gree rod beatin’ ses find a way to dismantle, inspect or replace an 
—_ crcessibe ghroush lore® aul engine part or assembly? Such unnecessary 
oth eee. camshatis on4 OOP d costly down-time is somethin don’t 
sottowers, comenetn® and costly do e g you do 
Cenity reached = wacker 07m Ost0™ reach BY have to worry about with modern, “easy-access” 
— ‘ ; ENTERPRISE Diesels. For ENTERPRISE service- 
wise engineers have designed every model 
o remove in the entire 73 to 2284 HP line for maximum 
accessibility and easy, low-cost servicing. 
That’s why we say — and mean — you'll have 
less down-time if it’s powered by an 
ENTERPRISE Dependable Diesel! 


ENTERPRISE [Jiacals 


Enterprise Engine & Machinery Co., Subsidiary of General Metals Corporation 
18th & Florida Streets, San Francisco 10, Calif. « National and worldwide sales and service. 
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water is Cheap a 
ee ean a 


it Wisely, 
bundant, 


tes 
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t's 


...t00 
expensive 


to 
waste 


Water in the lakes and rivers is free, but there it’s only a raw material. 
Before you can use it, you put it through a complete chemical manufacturing process. 
You need expensive equipment and chemicals to collect it, store it, pipe it and purify it. 
: s By that time water is much too expensive to waste. 
: ep opned te Spey aes But how do you keep your people from wasting it? 
. Chlorinated, used for Install water meters at every key point in your plant. Measure what every depart- 
gay weching oN ment or process uses. Ask the meters to uncover hidden leaks and careless habits. They 
. Used in chemical dehumidifier ° f : . ‘ 
| Passes through heet exchonget show where you can save with automatic shut-off devices, by improving heat exchangers, 
. Passes through by altering processes, by recirculating and reconditioning water for re-use. Don’t dump a 
ammonia condenser drop down the drain until you’ve gotten full use out of it. 
- Goes to fire protection reservoir Call Neptune for help in saving water costs. Though Neptune now means more than 
+ Rate sont te otal at just meters, water conservation—through accurate metering—is still our biggest business. 


LIQUID METERS 
NEPTUNE METER COMPANY / cas meters 


19 West 50th Street + New York 20, N. Y. ELECTRONIC SYSTEMS and COMPONENTS 
In Canada: Neptune Meters Ltd., Toronto, Ontario | for MEASUREMENT and CONTROL 
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Expanding population and water needs lead Clinton, S. C. to build this . . . 


New 3 MGD Water Filtration Plant 


RESUME: The first water supply for Clinton, S. C. was a com- 
bined steam generating and water pumping station. Since 1906 
when this plant was put into service the town has grown steadily. 
By 1924 the original ground water source had to be replaced by 
a surface supply and the first filtration plant was built. In 1958 
this supply was also inadequate. It was necessary to go some nine 
miles to supplement the existing source as well as to construct a 
new expanded filtration plant. Water is now taken from the 
Enoree river and pumped to a raw water reservoir. From raw 
water storage flow is by gravity to the filtration plant with the 
rate controlled automatically by the level of the water in the flume 
entering the plant. The water is then coagulated, settled, filtered 
and chlorinated. Among the interesting features of the installa- 
tion are the inlets and outlets of the settling tanks, the flexibility 


designed into the plant and the use of considerable instrumentation. 


@ THE TOWN OF CLINTON is located oree River is the largest of these 


in the lower Piedmont Section of 
South Carolina, between the water- 
sheds of Little River on the south 
and Duncan Creek on the north. Be- 
yond Duncan Creek is Enoree River, 
to which the Creek is tributary. En- 


streams. 


The population of Clinton in 1950 
was 7168, having more than doubled 
in 40 years. A population of 10,000 
is expected by 1975. 


by GEORGE W. WHITE, Pres. 


The Horwood Beebe Co. 
Spartanburg, S. C. 


History 


Clinton’s original water works plant 
was a combination steam-electric gen- 
erating plant and pumping station, 
constructed in 1906. It provided the 
town with electric lights and power, 
and with water. The water came from 
deep wells and was pumped to a 100,- 
000-gallon reservoir, and thence to a 
75,000-gallon elevated steel tank on 
the site, and to the distribution sys- 
tem. 

In 1924, a filter plant of 1.0 mgd 
capacity was constructed on the same 
site and the reservoir increased to 
250,000 gallon capacity. Raw water 
was taken from Beard’s Fork of Dun- 
can Creek and pumped through a 10- 
in. main to the plant. This arrange- 
ment served about ten years, at which 
time the demand exceeded the supply. 
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THE FILTERS. are loceted outside with the operating floor. and 
running along the back of the plant building 


THE PIPE GALLERY and pump room with the operating floor above 


The 10 in. main was then extended 
to Duncan Creek, a new raw water 
station was constructed there, and new 
pumps were installed. The filter plant 
was renovated and improved at the 
same time. In the meantime, the power 
plant had been abandoned and power 
purchased from Duke Power Com- 
pany for local distribution. In 1950, 
major additions were made to the dis- 
tribution system, and a 250,000 gallon 
elevated steel tank was erected. 

By 1954, it became apparent that 
further improvements and enlarge- 
ments to the works would soon be 
needed to adequately supply the town 
with water. A careful study was made 
of the situation and it was determined 
to construct an intake on Enoree 
River, 9.5 miles away, with a 14 in. 
force main to town, and a new 2 mgd 
filtration plant. In 1958, plans were 
prepared and construction was begun. 


New System 


The plans provided for the general 
arrangement previously decided on, 
but with some changes which seemed 
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warranted by current conditions. Ad- 
ditional growth and anticipated expan- 
indicated the need of a 16-in. 
raw water main, and a 3 mgd plant. 
These were embodied in the plans, 
along with further improvements to 
the distribution system. 

The pumping station constructed on 
the bank of Enoree River consisted 
of intake works, and a wet well for 
the pumps, enclosed in a brick super- 
structure. The intake was provided 
with trash racks on the river side and 
fine screens of 4% inch mesh, 12 gauge 
aluminum wire mounted on aluminum 
frames ahead of the pump pit. These 
screens removable to facilitate 
cleaning. The intake is separated from 
the pump pit by a concrete wall, in 
which is a 24 in. sluice gate. 

Space provided for three 
pumps, but only two were installed. 
They have capacities of 2 mgd each 
against a total head of 340 ft, and are 
designed to pump 3 mgd when oper- 
ating together. They are vertical tur- 
bine units, driven by 440 volt, 125 
HP, squirrel cage motors, with re- 


sion 


are 


Was 


duced voltage starters. In addition to 
this supply 1 mgd can be obtained 
from Duncan Creek. 

To protect the pumps and main 
against water hammer, an automatic 
check valve was installed in their dis- 
charges. These valves open slowly 
after the pumps are up to speed, and 
close slowly before the pumps stop. 
A surge relief valve was also installed 
on the discharge main as a precaution 
against the surge which could be 
caused by power failure. 

The raw water main is a 16 in. 
cast iron pipeline, 9.5 miles long. At 
the Duncan Creek pump station the 
two mains are connected and finally 
discharge into the original raw water 
reservoir. From there the water flows 
by gravity through a 20 in. main to 
the filter plant. 

A particularly difficult portion of 
the work was at the crossing of S.C. 
highway 308. After the 16 in. main 
was located paralleling the old 10 in. 
main, the highway department started 
construction of new US 276, crossing 
old 308, at the point where the 10-in. 
main crosses. Plans called for US 
276 to go under 308, with a bridge 
and interchange roads to be con- 
structed, involving deep cuts and high 
fills. To avoid going under the cuts 
and having a high fill constructed over 
the main, the 16 in. main was relo- 
cated around the interchange. How- 
ever, the highway department decided 
to take up the 10 in. main during 
construction of the roads. It was then 
relaid under the cut for US 276, and 
in the fill of the interchange road 
after it was compacted. The cost of 
these changes was borne by the high- 
way department. 


Filtration Plant 


The first unit of the filtration plant 
is a mixing chamber of 30 min deten- 
tion period, equipped with over-and- 
under baffle. The chamber is so ar- 
ranged that it can be extended to pro- 
vide for future enlargement of the 
plant. Coagulated water is conducted 
to the head of the settling basins in 
a concrete flume which is divided into 
three at the entrance to the basins, 
which provide a six hour detention 
period. 

One-third of the water passes 
through a longitudinal slot in the bot- 
tom of the flume, into the first basin. 
The remainder passes through the first 
basin and by a similar arrangement 
into the second and third basins, as 
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OPERATING FLOW DIAGRAM for the Clinton plant 


shown in diagram. This arrangement 
has been found very effective in se- 
curing good sedimentation of the floc. 
A stilling wall in each basin contrib- 
utes to uniform distribution of flow 
over the cross-section of the basin. 

Uniform flow is further induced 
by specially designed effluent weirs. 
Instead of the conventional overflow 
type, the weir is submerged, and con- 
sists of a series of 2 in. orifices 8 in. 
below normal water level. The orifices 
are so sized and spaced as to create 
a differential head of about 2 in. 
between water in the basin and that 
in the effluent gullet. 

From the gullet, the water passes 
through mud valves into a cast iron 
pipe manifold, from which it is drawn 
into either or both of two filters. This 
arrangement makes the plant very 
flexible. Filters have a capacity of 1.5 
mgd each, and are divided for wash- 
ing. They are equipped with Wheeler 
bottoms, and are rated at 2 gal per 
sq ft per min. The filters are oper- 
ated hydraulically from control tables 
located on the operating floor which 
is a platform over the pipe gallery. 
They are washed by a pump con- 
trolled by a push putton conveniently 
located on this floor. Wash rate is 15 
gal per sq ft per min or a 24 in. 
rise in the filter. The pump is over- 
capacity and can supply enough water 
for washing at a higher rate. 


The filtered water pump room is 
located in front of the pipe gallery 
and is equipped with the wash water 
pump, two service pumps of 540 gpm 
and 1400 gpm, respectively, all motor 
driven, and a 2100 gpm emergency 
pump driven by a gasoline engine. The 
pumps are horizontal, centrifugals, and 
are primed by a vacuum system which 
is automatic in operation, and prevents 
motor driven pumps from starting un- 
less they are primed. One pump is 
controlled by water level in the ele- 
vated tank while the others are man- 
ually controlled. All motor driven 
pumps have reduced voltage compen- 
sators. 

From the filters, water flows to a 
750,000 gal clear well, 112 ft in di- 
ameter and 10 ft deep. This shallow 
depth was decided on because a very 
soft, water-bearing material had been 
found by borings to underlie the plant 
site at a depth of 15 to 18 ft. Above 
this was a sand-clay formation that 
was suitable for foundations. This 
also indicated the use of horizontal 
pumps instead of constructing a deep 
suction main into the building for ver- 
tical units. The reservoir has a suc- 
tion (or effluent) well on the side 
near the plant so connected that water 
may be filtered into it and pumped 
from it while the reservoir is dewa- 
tered for cleaning or repairs. Normal- 
ly, water is discharged directly into 


the reservoir. Circulation of water is 
assured by a concrete block wall con- 
structed across three-fourths of the 
diameter of the reservoir between the 
influent point and the suction wall. 


Controls and Meters 


The control section of the building 
contains offices, chemical laboratory, 
dry chemical feed room, chlorinator 
room, and lobby on the main floor. 
Chlorine storage and general storage 
rooms, furnace room, and utility area 
are on the ground floor accessible by 
trucks. Chemical storage is on the 
third floor, so that the dry feed ma- 
chines may be charged from above. 
An elevator which can be loaded di- 
rectly from trucks is provided for 
moving chemicals to the storage area. 

Chemical and chlorine feed rooms 
are located near the head of the mix- 
ing chamber. Equipment has been pro- 
vided for alum and lime prefeed, and 
soda ash post feed. Space is provided 
for a fourth feeder. Two chlorinators 
are also provided, arranged for either 
pre and post chlorination. All ma- 
chines are manually controlled. 

As the raw water comes to the plant 
by gravity, it was necessary to pro- 
vide control which would prevent 
overflow of the basins. For this pur- 
pose, a pneumatic controller was in- 
stalled powered by an air compressor 
installed on the ground floor. A bub- 
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ONE SET of filter controls 


bler sensing element in the flume from 
the mixing chamber operates via a 
control unit to a butterfly valve in 
the raw water influent, opening or 
closing the valve to provide the de- 
sired rate of flow. The equipment is 
quite satisfactory and controls water 
level within an inch, regardless of the 


enema nena sss ts, 


ae <BR ne 


rate of filtration. 

For control of the raw water pumps 
an electronic, or “telemetering”, sys- 
tem was installed. This permitted all 
control impulses ta be carried over 
one pair of wires which is a real econ- 
omy considering the 9.5 miles in- 
volved. Since any pump may be 


started or stopped at will from the 
filter plant a meter was installed in 
the discharge main from each pump- 
ing station to indicate the operation 
of the pumps. These readings are also 
transmitted to the plant over the same 
system. 

A water level gauge was installed 
at the raw water reservoir which is 
approximately 1000 ft from the plant 
and its readings, too, are carried over 
the same system. The pump control 
circuit is tied into this meter so that 
any pump that is running will be 
stopped when the reservoir is filled. 

All the meters and controls are 
mounted on a meter panel in the lobby 
of the main floor. They include water 
level gauges for the raw water reser- 
voir, the clear well, and the elevated 
tank; meters for filtered water pump 
discharge, for both raw water pump 
stations and for raw water influent; 
and a system pressure gauge. A wash 
water meter is tocated on the filter 
operating floor, and a filtered water 
meter and pressure gauge are on the 
pump room floor. 

The distribution system was also 
improved by construction of a 16-in. 
main to the larger elevated tank, a 
12 in. belt line around town, and some 
service mains. 





An Inexpensive Way To 
Eliminate Rusty Tap Water 


Rusty, red tap water can be elimin- 
ated cheaply, according to Dr. Robert 
F. McCauley, professor of civil engi- 
neering at Michigan State University. 
Dr. McCauley has devised a method 
in which a city can put a rust-preven- 
tive coating on the inside of iron pipe 
in its water distribution system. 

“Although most new water systems 
use iron pipes coated with cement to 
prevent rust,” he said “there are thou- 
sands of other systems in which rust 
form readily and creates major pro- 
blems.” 

The possibility of coating pipes al- 
ready in use and the chemicals to be 
used have been known for years, but, 
as Dr. McCauley noted, the applica- 
tions to date have been on a “by guess 
and by golly” basis. By treating the 
problem scientifically, he found the 
precise portions of chemicals needed 
to do the most effective job. 

Moreover, a new factor which he 
found important is that the rate of 
flow of the water carrying the chem- 
icals must be very fast. The results 


Water & SEWAGE WorkS, APRIL, 1960 


of tests have been very promising: 
“The coating is hard, even and fine. 
We feel sure it will work even in sys- 
tems in which the pipes are now 
coated with rust.” 

The method calls for the addition 
of metaphosphate and one or more 
of the following chemicals to the wa- 
ter: lime, soda ash, caustic soda and 
calcium chloride. Since these chem- 
cals are often normally present in the 
water, the amounts and types depend 
on what is already there. 

The treated water flows through 
the pipes at six feet per second. After 
two hours, the pipes are coated with 
a hard, thin layer of limestone (cal- 
cium carbonate), and normal water 
may be returned to the pipes. 

Dr. McCauley pointed out that al- 
though the chemicals are harmless in 
the amounts used, the treated water 
is slightly distasteful. Thus, it would 
be best to treat “only one section of 
a city at a time, and then during the 
early hours of the morning when few 
people are using water. A few hy- 
drants could be opened to make the 
water flow rapidly.” 


Water Softening and 
Stability Conference 


The Missouri Section of the Amer- 
ican Water Works Association and 
the University of Missouri are spon- 
soring jointly a one-day conference 
on the subject of water softening and 
the stability of softened water. The 
conference will be held at the Univer- 
sity, at Columbia, Missouri, April 6, 
and about half of the program will be 
devoted to papers and discussion of 
the stabilization of the lime softened 
water. 

Other subjects to be discussed will 
include new experiments in low tem- 
perature lime slaking, and the disposal 
of softening wastes. 


Consoer, Townsend Expand 


Consoer, Townsend and Associates 
have opened a branch office in Silver 
Spring, Maryland. Fred N. Van Kirk 
has been named as branch manager 
of the Silver Spring office. 





No brain is stronger than its weakest 
think. 














Self-Liquidating Plant Eliminates Sludge Disposal Sites as . . . 


Dayton, Ohio Recalcines Water 
Softening Sludge 


A STAL¥ REPORT 


ED. NOTE: One drawback to construction of lime-soda water 
softening plants is availability of sludge disposal sites. Recalcina- 
tion solves this problem and provides lime for sale to other com- 
munities at Dayton. 


@ most oF us, when faced with a of Dayton’s Water Department, R.C. Taylor is in charge of the recalcin- 
problem, would prefer to eliminate Stout is Superintendent of Water ator. Photographs courtesy of Fox- 
the cause than to correct a trouble- Supply and Treatment and Ralph boro and Allis-Chalmers. 
some effect. Often, restrictions on 
available sites for sludge disposal have 
outlawed construction of lime-soda 
softening plants. Take the case of 
Dayton, Ohio where lagoon sites be- 
came filled. After study, officials 
decided to remove the cause of the 
problem. Instead of disposing of 
sludge to lagoons, they decided to de- 
water the sludge and return it to use- 
able quicklime. 

The accompanying photographs 
show the results of their study and 
planning. Built at a cost of $1.5 mil- 
lion Dayton’s recalcination plant can 
produce 150 tons/day of pebble quick- 
lime. At present, sludge is hauled 
in water, recarbonated, clarified, 
from an abandoned pit, resuspended 
thickened and burned at 2000° F. Cal- 
cination occurs in an inclined kiln 
as illustrated. 

Fortunately, not only is the prod- 
uct of high quality (91-92% available 
CaO), but production rates permit 
sale of lime to nearby communities, 
This provides income which, com- 
bined with a savings on Dayton’s 
lime bill is contributing to a 20-year 
amortization of the plant cost. Also 
involved is COs conservation from 
the recalcinator stack gas for use in 
recarbonation. 

Engineered by Black and Associ- 
ates, Gainesville, Florida, the Dayton 


Recalcination Plant incorporates the s_UDGE FLOW to Centrifuce i ° 

, ge is Metered by Three Magnetic Flow Meters 
latest in systems design and control Shown at Right. Left F d i P : ot 
equipment. W. T. Eiffert is Director Valve. be oreground is a Pneumatically Actuated Flow Control 
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GRAPHIC tog sie ree ti Contains 
— at Top, Flow Recorder-Controllers; 
eee: we eee «= Bottom Left, Liquid Level Indicating- 
i Recording-Controller and Bottom 
= a Right Recorders for Centrifuge Torque 

with High Point Cut-Outs. 





VIEW OF Recalcination Plant. Building 
in Foreground Houses Centrifuges and 
Compressors. 








. eee 3 VIEW OF Compressors Which Reclaim 
nial :, Stack Gas CO2 For Recarbonation. 
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EXTERIOR VIEW of Dayton, Ohio 
Recalcination Plant. es HT — = INSIDE the rotary kiln, the firing hood 
ne and nozzle form an interesting contrast 
to the refractory walls. Jointless lining 
was installed in the hood before initial 
firing. 


CENTRIFUGES CONCENTRATE 
Sludge to 65% by Weight. 


EXPANSION CHAMBER at feed end 
of the 9/, x 265 ft rotary kiln in- 
corporates spray bars allowing the 


calcium carbonate slurry to be pre- 
heated. 
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A potential for much fruitful research is opened by. . . 


Continuous Recording BOD 
Determination 


EDITOR’S NOTE: Few arguments will be raised to the conten- 
tion that the BOD determination is one of the most useful tools 
of the sanitary engineer. Even fewer arguments would follow 
the comment that it is a determination about which there is still 
a lot to be learned which could improve even its usefulness. In 
particular our knowledge of the true shape of the curve of BOD 
vs time is somewhat limited. Many methods are available, al- 
though usually quite laborious, by which a large number of points 
of the curve can be obtained. Also manometric techniques which 
are somewhat less work have been used to obtain even larger num- 
bers of points. For what appears to be a much smaller investment 
of time and manpower the methods developed by Mr. Clark pro- 
duces a continuous plot of the oxygen demand against time. The 
application of the method would seem to have the potential of 
establishing as fact many of the contentions regarding the BOD 


curve. 














Milli Ampere Electrolysis 


Recorder Cell 





















































Digester Ges Train 



































Power 
Supply 
ond 














Temperature 
Recorder 





Amplifier Transducer 


























by J. W. CLARK, Prof. 
Civil Engineering Dept. 
New Mexico State University 
University Park, N. M. 


@ THE pop TEsT has attracted the in- 
terest of sanitary engineers for many 
years and is still the best general 
yardstick of the strength of sewage 
and industrial waste. The efficiencies 
of individual plant components and 
the plant as a whole is largely deter- 
mined by BOD reductions. The abil- 
ity of the receiving stream to assimi- 
late BOD loads determines the degree 
of treatment. Most industries and a 
great number of small municipalities 
pay for sewage treatment according 
to a scale of charges based on flow 
and BOD. The principle of BOD is 
used in research in tissue metabolism 
and in other aerobic digestion studies. 

Some changes which would im- 
prove the standard five day bottle 
dilution test are: a shorter test 
period, greater precision and accu- 
racy, continuous record of test, re- 
sults more representative of the 
whole, less influence of method and 
procedure on results, and results ex- 
pressed as an electrical signal for 
automation. 


Proposed Method 


A new continuous recording elec- 
trical method is proposed which em- 
bodies a portion of each of the above 
desirable improvements. 

Digestion takes place in a closed 
system. As the oxygen is used and 
the carbon dioxide given off is re- 
moved from the system chemically, 
there is a pressure drop in the digest- 
er. This rate of pressure drop is con- 
verted to an electrical current by 
means of a transducer and power 
supply. An electrolysis cell is con- 
nected to the pressure controlled 
power supply. In this cell oxygen is 
given off at the anode and made 


FIG. | SCHEMATIC DIAGRAM of the system available to replace that used in the 
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digester. Measurement of the electri- 
cal energy developed by the pressure 
drop will give a measure of the 
oxygen demand of the system. The 
graph of the current produced which 
is recorded on a strip chart is a 
picture of the oxygen demand of the 
system. 


Equipment 


The oxygen recorder is a strip 
chart recorder. The range used was 
0-500 millamperes with a calibrated 
accuracy of 0.2 percent with auto- 
matic standardization. A chart speed 
of two inches per hour was normally 
used for 5 day BOD’s, but a speed 
of 10 inches per hour was used for 
short time critical studies. The chart 
is 11 inches wide and requires 24 
seconds for full scale pen travel. 

The pressure servo and power 
supply is the result of a cooperative 
effort on the part of Robert Stark, 
and the Sanitary Engineering Labora- 
tory Staff. The equipment in use was 
designed and built by Mr. Stark, who 
is a part time student at New Mexico 
State University. 

The pressure servo which is in two 
parts, the transducer and the ampli- 
fier, Figs 3 and 4, is a device for 
detecting a minute change in pressure 
and converting this change into an 
electrical current. 

The transducer converts a change 
in pressure into an electrical potential 
by means of a pressure diaphram in 
the unit which actuates a variable con- 
denser connected into two legs of a 
capacitive bridge. This bridge circuit 
was excited by a radio frequency 
signal from the amplifier. The two 
outputs of the bridge were rectified 
oppositely and these two DC voltages 
were summed to provide the output 
signal. When the bridge is in balance, 
their resultant voltage will be zero, 
when the bridge is unbalanced by 
movement of the diaphram, the out- 
put signal will turn to a voltage simi- 
lar to the larger, Fig. 4. The amplifier 
unit of the pressure servo amplifies 
the resultant voltage from the trans- 
ducer through the use of standard 
half-wave rectifiers Fig. 5. The cur- 
rent from the amplifier was connected 
in series with the recorder and elec- 
trolysis cell. The electrolysis cell was 
made of two 250 ml Erlenmyer flasks 
containing the electrodes and con- 
nected by a short piece of glass tubing 
at their base, Fig. 6. 


The flask containing the anode was FIG. 3 TRANSDUCER AND AMPLIFIER 


FIG. 2 THE DIGESTER assembled for use 


sealed into a piece of 8 mm glass taining the cathode was connected by 
tubing and connected with plastic a short piece of tubing to the outside 
tubing to the digester. The flask con- air so the hydrogen liberated could 
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FIG. 4 CIRCUIT DIAGRAM of pressure servo 


escape. The electrolytic solution was 
0.05 N sulfuric acid and the elec- 
trodes were platinum. Originally it 
was planned to check the oxygen re- 
corder with a silver coulometer con- 
nected in series, and periodically 
weigh the electrodes to determine the 
amount of silver deposited, but this 
was found unnecessary because of 
the accuracy of the recorder. 

The oxygen atmosphere in the 
digester was circulated in much the 
same way as described by Porges, et 
al.’ in their carbon dioxide evolution 
experiments, except the oxygen atmos- 
phere was recirculated after passing 
through the drying tower. The di- 
gester and tubing system was flushed 
with cylinder oxygen before the run 
was started in order to have as high 
a rate of oxygen transfer to the liquid 
as convenient. The rate of oxygen 
absorption by a liquid is a function 
of the concentration gradient. The 


distilled water was saturated with 
oxygen prior to being placed in the 
digester and the system was reflushed 
after the water was added. The 
oxygen atmosphere in the digester 
contained approximately the same 
amount of oxygen at the start of a 
BOD run as it did 5 days later. A 
typical analysis showed 80 percent 
oxygen before and after the run, zero 
carbon dioxide, and the remaining 20 
percent was assumed to be nitrogen. 
The absence of carbon dioxide before 
the run was due to the passing of all 
flushing gases through a scrubbing 
tower containing a 1 N potassium 
hydroxide solution. 

The digester was a 2 liter resin 
reaction vessel with standard cover 
and clamp. A liter of waste of 
approximately 4,000 mg/l 5 day BOD 
was used for most runs. The oxygen 
atmosphere was drawn from the top 
of the digester through the pump, 
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ELECTRICAL DIAGRAM OF 
AMPLIFIER 


FIG. 5 


potassium hydroxide and barium hy- 
droxide scrubbing towers, calcium 
chloride drying tower and into the 
liquid through a small rose bud, 
approximately 2.5 cm. off the bottom 
center of the digester. Circulation in 
the digester was provided by a 
magnetic stirrer operating a 44-in. by 
1 3-in. magnet with plastic cover. 
The stirring speed was adjusted until 
a slight vortex was just visible at the 
surface of the liquid and then slowed 
until the vortex just disappeared. 
This was assumed to give approxi- 
mately the same degree of agitation 
for all runs. Connected to the cover 
by ground glass joints was a ther- 
mometer, water manometer, pressure 
diaphram, pump suction, and air inlet 
tube. 

The water manometer served a 
dual purpose in that it gave direct in- 
dication of the pressure difference in- 
side the digester as compared to the 
atmospheric pressure and that it 
served as a compensator for changes 
in outside air pressure. If the mano- 
meter opening were plugged, the 
changes in atmospheric pressure 
would be superimposed on the cur- 
rent curve and it would be necessary 
to make a correction for this value. 

All of the equipment except the 
recorders, power supply, and pump 
was contained in a modified BOD 
box. A standard dry BOD box that 
maintained the temperature within 
0.5° C caused too much variation in 
circulated air temperature for best op- 
eration. The cycle of the heating ele- 
ment was superimposed on the re- 
corder chart. No serious error was 
introduced, as it was averaged out, 
but considerable smoothing of the 
graph resulted from the box modifi- 
cation. 

The modification consisted in build- 
ing an aluminum container to fit in- 
side the BOD box while still allowing 
free circulation around it. The experi- 
ment was carried out inside the 
aluminum container. A plastic door 
was placed on the aluminum container 
so that the BOD box door could be 
opened for observation without up- 
setting the temperature balance. Most 
of the extreme temperature sensitivity 
could have been corrected in the elec- 
trical and hydraulic system, but it was 
decided to continue without damp- 
ening. Temperatures were recorded 
in the laboratory, in the BOD box, 
inside the aluminum box, and inside 
the digester. These temperatures were 





recorded on a strip chart printing re- 
corder similar to the oxygen recorder. 

The pump used for circulation of 
the oxygen atmosphere was a Sigma- 
motor model T6-S with variable speed 
drive. The rate of circulation of oxy- 
gen was constant for all experiments, 
150 ml per minute. This value was 
periodically checked and found to re- 
main constant over the 5 day BOD 
period. Plastic tubing 4% in. ID was 
used throughout the experiment for 
pump hose. 

On runs where it was necessary to 
enter the digester for sampling, or in 
any way interrupting the process, two 
identical runs were used and one di- 
gester was always untouched and used 
as a control. 


Method 


For each test, the digester and all 
of its appurtenances were assembled 
in the incubator and connected. All 
pieces of equipment that came in con- 
tact with the synthetic ‘sewage had 
been washed and sterilized so that 
the run would not be affected bio- 
logically by the previous run. The sys- 
tem was flushed with cylinder oxygen 
in order to have a high oxygen at- 
mosphere in the digester and to sat- 
urate the solutions in the gas train 
with oxygen. A slight vacuum (0.1 
inch of water) was produced inside 
the digester by exhausting some of 
the atmosphere through a valve on 
the pressure side of the pump. The 
lowering of pressure called for oxygen 
from the electrolysis cell and this was 
allowed to reach equilibrium. This de- 
veloped an oxygen saturated condi- 
tion in the liquid of the cell. 

The dry ingredients for the syn- 
thetic sewage were transferred to the 
digester through an opening in the 
top. One liter of distilled water at 
20° C was added and the magnetic 
stirrer was adjusted until the vortex 
produced at the center of the contain- 
er disappeared. Seed was added in 
various quantities dependent upon the 
source of the seed for the particular 
test. For raw sewage and activated 
sludge as seed, 10 ml of supernatant 
from a sample which had been stand- 
ing for one hour was used. 

The digester was again flushed 
with cylinder oxygen through the dif- 
fusor tube at the center in order to 
saturate the substrate with oxygen. 
A slight pressure, about two inches 
of water, was left in the digester. 
150 ml. of the atmosphere was taken 


FIG. 6 ELECTROLYSIS CELL 


from the digester for gas analysis to 
determine the percentage of oxygen. 
The circulating pump was started and 
the system was adjusted to atmos- 
pheric pressure by bleeding of gas 
from the pressure side of the pump. 
The barometric pressure was recorded 
at this time in order to correct for 
the volume of gas remaining at the 
end of the run. The pressure servo 





Table | 
Composition of Synthetic 
Sewage 
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urea 

starch 

peptone 

gelatin 

skim milk 

di-sodium hydrogen phosphate 
potassium chloride 

calcium chloride 

magnesium sulfate 

ferric sulfate 





was adjusted to zero and the tem- 
perature and current recorder chart 
drives turned 0.1. The plastic door of 
the aluminum box was closed and 
sealed with masking tape. 

At the end of the run a sample 
of the atmosphere in the digester was 
withdrawn for gas analysis in order 
to determine any change in the oxy- 
gen content. The pH was taken and 
the barometric reading noted. The 
chart was removed from the current 
recorder and the BOD calculated. 
For the purpose of calculation and 
plotting, a six hour running average 
was used. 

The composition of the synthetic 
sewage used in most of these studies 
is shown in Table 1. This medium 
produces a 5 day BOD of 4,000 
mg/1. 


Results 


In this electrical method, the bio- 
chemical oxygei-demand curve is the 
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current curve with the units changed. 
Amperes is a measure of the rate at 

A— 2.79 DEXTROSE which electrons are flowing and, there- 
B-—0439g UREA fore, the rate at which electrolysis is 
C—2.7g DEXTROSE taking place. The coulomb is the unit 
of quantity of electricity. A current 
of one ampere flowing for one second 
carries one coulomb of electricity past 
a point in the system. A coulomb 
measures a definite number of elec- 
trons. A faraday is 96,500 coulombs. 
The faraday is the charge on 6.023 
x 10% electrons, (Avogadro’s num- 
ber). One faraday will deposit one 
gram-equivalent weight of an element 
—107.88 grams of silver, 8.00 grams 
of oxygen, etc. The upper limit of 

3 4 save’ . . ° os the power supply used in most of 
these experiments as connected was 

FIG. 7 BOD VS TIME for dextrose as determined by the electrical method 460 nihetabind This is equivalent to 
0.0022 grams of oxygen per minute, 
0.133 grams per hour or 16 grams 
in 5 days. This would supply a theo- 
retical biochemical oxygen demand of 
16,000 mg/l on a one liter sample 
but, this is not possible practically. 
Within the limits of this equipment, 
a biochemical oxygen demand of 5,000 
mg/l is the upper limit without mod- 
ification. The modification would be 
easy and only necessitate a larger 
power supply. This would be neces- 
sary for only the strongest of indus- 
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trial wastes or specific research prob- 
lems. 


BOD’s have been run using the 
electrical method on synthetic sewage 
and pure substances from 1000 to 

5000 mg/l of oxygen demand in 5 
f ee Ma 10 days. Results can consistently be du- 
bars plicated within 5 percent of the cal- 
FIG. 8 BOD VS TIME for dextrose with and without sufficient nitrogen for culated carbonacous BOD. The pres- 
metabolism ent electrical equipment is calibrated 
to be used on strong wastes but mod- 
ification is under way to run tests 
within the range of 0 to 1000 mg/1 
of 5 day oxygen demand. 

The tests have been run primarily 
to test the equipment under various 
conditions and prove its worth as a 
research tool. Fig 7 represents the 
graph from the recorder chart during 
the reduction of dextrose. At time 
zero (point A) 2.7 grams of dextrose 
were added to the digester with one 
liter of standard dilution water. Five 
milliliters of supernatant from fresh 
activated sludge was used as seed. 
The slope of the BOD curve for the 
first 18 hours (point B) was similar 
a F Sees OS ATO , to the oxygen demand of 5 ml of 

wc ve —— this type seed Fig 8. This is as would 
be expected in a nitrogen poor en- 
FIG. 9 EFFECT OF VARIOUS types of seed on BOD results vironment (BOD/N= +1000/1). 
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Because standard dilution water con- 
tains only enough nitrogen for the 6 
to 8 mg/l of BOD actually exerted 
in a bottle while the full BOD was 
exerted in the equipment, it was nec- 
essary to supplement the nitrogen in 
standard dilution water with urea. 

Three hours after the urea was 
added, a normal BOD curve devel- 
oped which resulted in a 5 day BOD 
of 2000 mg/l. At this point (point 
C) an additional 2.7 g of dextrose 
was added which resulted in another 
2000 mg/l of oxygen demand in 5 
days. The total oxygen demand for 
the 10 day period was slightly over 
4000 mg/1] because the first dextrose 
added exerted a BOD over a 10 day 
period. 

In Fig 8, two simultaneous runs 
were made on dextrose. For curve A, 
2.7 g of dextrose and 0.43 g of urea 
were added at point 1. For curve 
B, 2.7 g of dextrose but no urea was 
added at point 1. One liter of standard 
dilution water was added to each di- 
gester with 5 ml of supernatant from 
fresh activated sludge as seed. Curve 
A developed a normal oxygen demand 
of 2000 mg/l in 5 days. Curve B 
had an oxygen demand of 149 mg/l 
in 3.5 days (point 2). At this time 
0.43 g of urea was added to the di- 
gester and in about 3 hours, a normal 
BOD curve started. This second curve 
was not smooth for the last day and 
one half and indicated that nitrifica- 
tion was taking place. 

Fig 9, curve A represents the nor- 


mal BOD curve by the electrical meth- 
od of the synthetic sewage listed, 
using the supernatant from settled 
fresh raw sewage as seed. This curve 
with its shape characteristics has been 
reproduced over a two year period 
with a maximum deviation of 5 per- 
cent of the calculated 4000 mg/l! of 
5 day oxygen demand. Considerable 
variation in the shape of the curve 
has resulted from the use of various 
seed. Using activated sludge from a 
previous run results in a shorter lag 
period, higher peak demand and a 5 
day BOD in excess of the calculated 
carbonacous demand, Fig 9 curve B. 
Similar shaped curves were produced 
with this synthetic sewage when trick- 
ling filter effluent and activated 
sludge over three days old was used 
as seed. Curve C was produced when 
a lyophilized seed was used where a 
major portion of the population was 
destroyed. 


Conclusions 


The electrical method for BOD 
determination should find wide ap- 
plication in biological research and 
sewage plant operation. 

Some of the advantages over pres- 
ent methods are: 

1. A shorter test period is required 
because the shape of the initial 
curve can be correlated to pre- 
vious runs for extended results. 

2. BOD’s can be produced with bet- 
ter precision and accuracy than 
with conventional methods. 
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. A continuous record of the test 
gives considerably more infor- 
mation than a total end result. 

. The results are more represen- 
tative of the whole because it 
is easier to obtain a representa- 
tive sample with a larger volume. 

. There is less influence of meth- 
od and procedure on results as 
compared to conventional meth- 
ods. 

. The results are expressed as an 
electrical signal which makes it 
easier to automatically control a 
process. 

. A minimum of laboratory skill 
is required for routine plant op- 
erations.” The electrical method 
could be adapted to produce a 
BOD on a meter face by the 
routine turning of a switch. 


Acknowledgements 


This study was supported by a re- 
search grant from the National Insti- 
tutes of Health, U S. Public Health 
Service. 


References 


1. Standard Methods for the Examination 
of Water, Sewage, and Industrial 
Wastes, 10th Edition, American Public 
Health Association, New York, N. Y. 
(1955) 

. Clark, J. W., New Method for Biochem- 
ical Oxygen Demand, Bulletin No. 11, 
Engineering Experiment Station, New 
Mexico State University, University 
Park, New Mexico (Dec. 1959) 

3. Porges, N., Jasewicz, L., and Hoover, 
S. R., Measurement of Carbon Dioxide 
Evolution from Aerated Sludge, Sewage 
and Industrial Wastes, 24,9, 1091 





Act to Prohibit Ships 
from Polluting Great Lakes 


Ships on the Great Lakes and St. 
Lawrence Seaway will be prohibited 
from polluting the water supplies of 
port communities by a new ruling 
issued today by Dr. Leroy E. Burney, 
Surgeon General of the Public Health 
Service. 

Effective when the Seaway opens 
this spring, the new ruling requires 
ships either to avoid the areas from 
which communities draw their water 
supplies or to adopt specific safe- 
guards against pollution. 

The Public Health Service is ob- 
taining data on currents and other 
conditions of water intake areas from 
State and local health authorities 
which it will use to chart the areas 
where dumping of untreated waste 
will be prohibited. 

Each ship captain, upon entering 


the Seaway at Montreal, will be 
given charts of the delimited areas of 
all the ports on his route. Ships enter- 
ing these delimited areas must follow 
one of several methods of controlling 
pollution while there: they can treat 
their waste material by an approved 
sewage treatment device; store it in 
suitable retention tanks until they 
leave the area ; empty it into the port’s 
sanitary sewer system; adopt any 
other method of handling their waste 
which meets the approval of both the 
local authorities and the Public Health 
Service; or unload garbage on the 
dock only if there are adequate facili- 
ties for handling it. 

About 100 areas will be designated. 
Local authorities will be responsible 
for surveillance and will report viola- 
tions to the Public Health Service. 
Penalty for violation can be either 
fine or imprisonment. 


Collins Receives Birmingham 
Appointment 


The appointment of Thomas H. 
Collins as General Manager of the 
Water Works Board of Birmingham 
was announced today by A. C. Mont- 
gomery, board chairman. 

He succeeds E. Clinton Smith who 
is resigning as General Manager in 
order to take over the management of 
the East St. Louis and Interurban 
Water Company in East St. Louis, Ill. 

Collins is past president of the Ala- 
bama Water and Sewerage Associa- 
tion, and also a member of the Amer- 
ican Water Works Association. 

Mr. Smith served as Assistant Gen- 
eral Manager of the Birmingham Wa- 
ter Works from 1949 to Feb. 1, 1957. 

He returned to Birmingham as 
Manager after the death of Mr. H. L. 
Shiflett and has served in that capac- 
ity since June,.1957. 
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Oceanic wastewater disposal requires study of many factors including .... . 


Wind Drift in the Waters of the 
Southern California Shelf 


ED. NOTE: Increased use of the ocean for wastewater disposal 


makes mandatory the study of major ocean currents, tides, den- 


sity variations, earth rotation and winds. This report summarizes 


the role of wind in moving water over southern California’s main- 
g 


land shelf. 


@ THE success of any ocean efflu- 
ent outfall depends primarily upon 
the movements of the receiving wa- 
ter. Proper engineering design can 
aid by increasing the initial dilution 
which is important in reducing bac- 
teria numbers. Even so, if the ocean 
receiving the effluent has  char- 
acteristics which result in little dis- 
persion of the sewage field, or cur- 
rents that carry the discharged ma- 
terial rapidly to shore; then no 
amount of engineering short of com- 
plete treating facilities can assure 
proper disposal. 

In California, only the new five- 
mile outfall of the City of Los 
Angeles and the proposed outfall of 
the City of San Diego have been 
designed following adequate oceano- 
graphic surveys. All other outfalls 
that are functioning within the 
standards established by regional 
Water Pollution Control Boards, are 
doing so by fortuitous placement. 
There are several that are not operat- 
ing with efficiency and have, or will, 
require expensive modification. It is 
obvious, thus, that any discharging 
agency should know as much about 
the receiving waters as is possible 
within the bounds of their prevailing 
economic situation. 

The most practical information 
from the standpoint of the discharg- 
ing agency is the structure and 
patterns of the local ocean currents. 
A general knowledge of the grand 
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current systems in the vicinity is of 
little value because (1) the major 
currents rarely carry water over the 
shelf, (2) the water over the shelf 
differs by varying degrees from 
oceanic water, and (3) the shelf 
area, when compared with the magni- 
tude of the ocean, is minute. There- 
fore, we find that winds, tides, and 
minor density variations are the im- 
portant forces in generating lateral 
water motion. Friction from the sea 
floor and barrier effects from the 
coast become significant to the extent 
that the complexity of water move- 
ments can only be detailed by the 
acquisition of empirical data. 

It is recognized that often, perhaps 
usually, a discharge agency may find 
it disadvantageous, for one reason or 
another, to initiate an oceanographic 
investigation of any sort. But be- 
cause of the necessity of knowing at 
least the elements of the current sys- 
tem in the receiving waters, some 
method need be known to obtain in- 
formation quickly and easily. 

Studies by two organizations and 
a few individuals of the nearshore 
currents in southern California have 
resulted in data that show a definite 
relationship between the wind and 
local surface currents. It is rare that 
information of the local winds is not 
available. Thus, by applying wind 
data, some understanding of the 
local current patterns may be learned. 
This, then, will determine the magni- 


by ROBERT E. STEVENSON, 
Director of Inshore Research 
Allan Hancock Foundation 
University of Southern Cali- 
fornia. 


tude of the further work that will, of 
course, be necessary prior to final 
location and design of the outfall. 

With these various considerations 
in mind, I have collected data into 
this report which I feel will be useful 
to those involved in ocean disposal. 
I must add this caution, however, 
that forces other than the wind are 
important in controlling current sys- 
tems and that from the local winds 
one can gain only part of the total 
current pattern. 


General Statement 


Ocean currents are conveniently 
divided into three groups: (1) cur- 
rents which are related to the dis- 
tribution of density, (2) currents 
which are the direct result of wind 
stress on the sea surface, and (3) cur- 
rents associated with tides and inter- 
nal waves (Sverdrup, Johnson & 
Fleming, 1946). 

The large scale currents of the 
oceans belong to the first class, such 
as the Gulf Stream, Kuroshio, Cali- 
fornia Current, and others equally as 
well known. All of these transport 
great volumes of water, and their 
courses remain seaward of the main- 
land shelves. Off southern California 
eddies or gyrols from the California 
current approach the coast but lose 
their identity over the shelf. 

Effective water motion over the 
shelf is developed primarily by wind 
stress on the sea surface, and in some 
areas by the tide wave. Where the 
wind prevails in one direction over 
large areas, the resulting wind drift 
of surface waters will be uni-direc- 
tional. Tide currents, on the other 
hand, run alternatingly in opposite 








directions, and thus are of no direct 
importance to the circulation of ocean 
waters. Over the shelf, and especially 
near shore, winds are more often than 
not controlled by local heating and 
cooling, so that the surface drift due 
to wind stress is neither constant nor 
in the same direction. In such areas 
alternating tide currents could be of 
greater significance than wind-driven 
currents. 

Any motion in the atmosphere or 
ocean must take into account the ef- 
fect of the earth’s rotation (Coriolis 
force). In nearly all other problems 
of mechanics, Coriolis force can be 
neglected because other forces acting 
are much greater, but in the ocean 
it becomes significant. The deflection 
due to Coriolis effect is proportional 
to the speed at which the mass trav- 
els, is directed at right angles to the 
velocity, and to the right looking 
down current in the northern hemi- 
sphere. 


Wind Currents 


The stress that the wind exerts on 
the sea surface leads directly to the 
development of a shallow wind drift. 

Subsequently, the water transported 
by the wind drift alters the distribu- 
tion of density which develops cor- 


responding currents. The latter proc- 
ess is most significant in oceanic 
areas where prevailing winds dom- 
inate for sufficient time for currents 
to develop. Near coasts, where the 
winds are variable and often diurnal 
in nature, density distribution changes 
so rapidly that permanent current 
patterns are never established, al- 
though one system may dominate all 
others. In the near shore area, the 
density distribution rarely dominates 
the water structure to the extent that 
currents result. There are instances 
where density currents are present, 
but mostly the wind drift is the out- 
standing feature of water motion. 
When the wind exerts a stress on 
the sea surface, which sets the sur- 
face layer in motion, this moving 
layer of water exerts a stress on the 
next underlaying layer, and so on. 
These latter stresses are appreciable 
even when the velocity difference be- 
tween adjacent layers is small, be- 
cause of the high value of eddy vis- 
cosity. Ekman (1902) examined 
theoretically the wind drift, assuming 
eddy viscosity to be constant, and 
noted that in the northern hemisphere 
the wind drift at the surface is di- 


rected 45° to the right of the wind. 
With the increasing depth of water, 
the angle between the current and the 
wind increases, and the velocity of 
the current decreases. If the velocity 
at equal intervals of depth is repre- 
sented by an arrow of the correct 
direction and appropriate length cor- 
responding to the speed, the arrows 
will form a spiral staircase, the steps 
of which become narrower as the 
depth increases. 

Obviously a depth always exists at 
which the current flows in a direction 
opposite that of the surface current. 
At this depth the velocity has de- 
creased to a small fraction of its 
value at the surface, and below this 
depth, the currents are negligible. 
Ekman called this depth the depth of 
frictional resistance. The depth of 
frictional resistance increases with 
the increasing wind velocity and with 
decreasing latitude. The relations be- 
tween depth of frictional resistance, 
D, wind velocity, W, and latitude, a, 
are expressed approximately 
by D=7.6W Y sin a. The depth is 
obtained in meters when the wind 
velocity is given in meters per second. 
From Ekman’s calculations the veloc- 
ity of wind drift at the sea surface 
is V = 0.013 W Y sin a. Such theo- 
retical wind drift can develop only 
in the open ocean in regions where 
the wind blows in the same direction 
and with a constant velocity over wide 
areas. Near coasts where neither di- 
rections nor velocities prevail for 
more than a few hours and where 
the barrier effect of the coast be- 
comes significant, marked deviations 
occur in wind drift patterns. 

Secondary effects of the wind may, 
on occasion, be important in shelf 
waters. Consider a wind in the nor- 
thern hemisphere blowing parallel to 
a coast which is on the right hand 
of an observer with his back to the 
wind, and assume that the density of 
the water increases with depth, pri- 
marily because the temperature de- 
creases. The direct effect of the wind 
leads to the transport of light and 
warm surface water shoreward. But 
because the coast represents an ob- 
struction to the flow, the light and 
warm water “piles up” against the 
coast. At some distance offshore den- 
ser and colder subsurface water must 
rise to replace that which has been 
carried toward the coast. The distri- 
bution of density is thus altered, and, 
as a secondary effect, a current de- 
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velops which flows in the direction 
of the wind according to the rule 
that the lighter water shall be on the 
right hand side of the current. Such 
a distribution of density and subse- 
quent current develops along parts of 
the southern California coast, when 
southeast winds preceding frontal 
storms blow for 24 hours or more 
(Stevenson and Gorsline, 1955). Once 
the system is formed or a steady 
state is reached, the density pattern 
and currents may persist for 24 to 
72 hours following the storm. 

If the coast lies to the left of the 
wind direction the light and warm 
surface water is transported seaward, 
and is replaced by denser and colder 
subsurface water next to the shore. 
This process, known as upwelling, 
again leads to an altered distribution 
of density to which a current flowing 
in the direction of the wind corre- 
sponds. Experience has shown that 
such upwelling is restricted to shallow 
depths, and over the Los Angeles and 
Orange County shelf its effect can 
be traced to about 200 feet (Steven- 
son and Gorsline, 1955). The inten- 
sity and gradient followed by upwel- 
ling water varies with the strength 
of the winds and the width of the 
shelf. Along the Newport-Hunting- 
ton Beach coast in Orange County, 
California, it is a minor feature due 
to the wide shelf, but it exists more 
often than not, varying in intensity 
and extent as the dominant westerly 
winds vary. When rhythmic land and 
sea breezes occur, upwelling patterns 
and subsequent currents often “pul- 
sate”; the lower pulse being during 
the land breeze hours. 


Current Viscosity 

In dealing with the movements of 
effluent discharged from ocean out- 
falls we are primarily concerned with 
the movement of the upper two to 
four feet of the ocean surface. This 
is where the low density effluent is 
concentrated and where the high bac- 
teria numbers occur. In addition, be- 
cause of the density difference, the 
effluent is more readily affected by 
wind drift. We must not, neverthe- 
less, restrict our study to this thin 
layer, for the motion of the under- 
lying water also has varying effects 
on the surface drift. 

Theoretical analyses of water mo- 
tion over continental shelves have 
been few in number. Various phases 
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of the problem have been - reported 
on by Hidaka (1954), Arthur (1954), 
and Leipper (1957). None of these 
aid in determining the velocity of 
water movement. One paper appli- 
cable in this respect is by Fleming 
(1938); in which current velocities 
developed by tidal action are discus- 
sed, Since less than 20 per cent of 
lateral motion over the southern Cal- 
ifornia shelf is due to tidal condi- 
tions, even that report, though of 
considerable interest, does not allow 
determination of current velocities. 

We must, therefore, turn to em- 
pirical studies of water movement in 
nearshore waters. In each the drift 
of various objects has been noted and 
the relationship to the wind calcu- 
lated. Most of the objects have been 
artificial, and placed by the observers 
into the water at specific times and 
places. Sverdrup (1927), however, 
made his evaluations by studying the 
drift of pack ice during the “Maud” 
expedition in the Arctic Ocean. Over 
a period of many months he con- 
cluded that the pack drifted at a ve- 
locity of 1.5 per cent that of the 
wind. This figure has been used since 
that time by casual observers to de- 
note the expected velocity of surface 
currents and/or objects other than 
ice in other areas. Such a use and 
an assumption must be viewed with 
suspicion, because, as Sverdrup noted, 
many factors effected the flow of 
ice; i.€., pressure by adjacent ice 
packs, grounding of the ice, and the 
convergence of ice packs. He did 
establish, though, a definite relation- 
ship between the wind and the sur- 
face drift of the ocean. 

In the Dover Straits, Carruthers, 
Lawford, and Veley (1950) found 
that the water movement was 1.5 per 
cent of the wind travel at a depth 
near ten feet. This figure is backed 
by about three years of continuous 
current and wind measurements taken 
from a lightship; so the accuracy of 
the conclusions is considered good. 
Although this information is certainly 
more applicable than that of Sver- 
drup’s because the area is a strait, it 
cannot be considered as truly repre- 
sentative of an open shelf. 

A complete discussion of the liter- 
ature is not made here in regards to 
the problem of wind drift versus wind 
velocity, for much is not applicable. 
But, from the following work we 
note there to be a considerable con- 
formity. This is particularly true in 
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studies carried out by Stewart (1956) 
Tibby (1957), and by the Staff at 
the Hancock Foundation, University 
of Southern California, in 1956, for 
their areas of investigation were over 
the southern California shelf. The 
work by Bowden (1953) and Hughes 
(1956) shows differences mainly be- 
cause the regions studied were in the 
open sea where the water motion is 
unrestricted. 

Surface Motion:—Hughes con- 
ducted his field study in the Atlantic 
west of the British Isles. Unweighted 
plastic cards were dropped from air- 
craft about 140 miles at sea. During 
the period of drift, analyses were 
made of the wind system to deter- 
mine the direction and velocity of the 


| "CARRUTHERS ET Al 1950 
+ SVERORUP, 1927 
j ~wSC 086 


| 


$7 956 
a St mse 


, 2 a 
PERCENT CURRENT VELOCITY 


CURVES SHOWING relationship be- 


tween 


cent current velocity and 
water depth 


surface air flow. The results showed 
that cards travelled at 2.2 per cent 
the velocity of the wind, and there 
was no deflection of their course 
from the wind direction. Although 
this was a noteworthy study, the re- 
sults must be weighed against the 
method employed. First, there were 
no wind observations; the direction 
and velocities were computed from 
daily weather charts as_ gradient 
winds. These must certainly differ to 
some extent from the actual winds at 
the sea surface. Secondly, because un- 
weighted cards were used, it is likely 
that at higher wind velocities (greater 
than Beaufort Force 4) the cards 
were blown from one wave crest to 
another. Thus, rather than represent- 


ing the water movement of the upper 
two or three feet of the ocean, the 
directions and velocities of the cards 
were more representative of a thin 
surface film (say, one or two centi- 
meters). Hughes, therefore, consid- 
ered that the wind factor was prob- 
ably too high, and the drift angle 
closer to one or two degrees. Further- 
more, the factors cannot be applied 
near coastal boundaries, due to the 
lack of uniformity in the wind sys- 
tems, the presence of gradient cur- 
rents nearshore, the effect of the tide, 
and barrier effects of the shoreline. 
Even so, the implication that the up- 
permost water moves directly with 
the wind is significant. 

An interesting conformity with the 
results of Hughes is found in Tibby’s 
(1957) analyses of hundreds of drift 
card paths in Santa Monica Bay near 
Los Angeles, California. The plastic 
cards were released at pre-selected 
stations, ranging from three to seven 
miles from shore at more or less 
monthly intervals from September 
1955 through June 1956. These cards 
were weighted so that they floated 
upright with about five inches of 
their length below the surface, and 
two inches above. Thus, the wind was 
virtually ineffective in moving the 
cards, and their drift represented the 
movement of at least the upper six 
inches, and probably the one or two 
feet, of the sea. The resulting wind 
factor averaged 2.5 per cent of the 
wind velocity observed at the Los 
Angeles International Airport. It is 
unfortunate that the research vessel, 
Velero IV, was required to leave 
the area each time cards were drop- 


‘ped. Whenever observations were 


made in Santa Monica Bay aboard 
the ship, and these were checked 
against those from the airport, neither 
velocities nor directions were com- 
parable. Directions were usually in 
the same quadrant, but the velocities 
were higher on shore in the morning 
and lower during the afternoon and 
early evening. It is likely that if wind 
velocities at sea could have been ob- 
tained for the period of drift, Tibby’s 
factor would have been close to the 
one determined by Hughes. 

In a drift card study conducted 
at Newport from July 14 to Septem- 
ber 5, 1958 (Stevenson, 1958), a num- 
ber of the cards were recovered off- 
shore. These gave most valuable data, 
for there was no lag time in their 
recovery. The calculated velocities, 
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then, should be compatible with the 
actual current flow of the ocean dur- 
ing the inclusive hours between re- 
lease and recovery. 

In comparing the highest velocities 
of the cards with the concurrent 
winds, we note that when the surface 
current was 0.2 knot or greater, and 
the winds greater than 7 knots for 
two hours or more, the wind/current 
factor was comparable to those re- 
corded by Tibby and Hughes. How- 
ever, on several occasions, when the 
currents flowed at velocities greater 
than 0.2 knot, the winds were blow- 
ing at only from 1 to 6 knots. Ob- 
viously, the wind/current factor was 
much higher than 3.0. From this we 
must assume that in some areas forces 
other than the winds can generate 
currents with significant velocities. 
These forces are noted in the absence 
of brisk winds, but need not be re- 
stricted to such periods. More likely, 
winds of sufficient velocity override 
the forces. As an example, morning 
winds on August 26, 1958, were 
slow, but a current of 0.22 knot was 
flowing toward shore. Later in the 
day, when the wind velocity increased 
to 10 knots, a current of 0.27 knot 
flowed along the coast ; with the wind 
(Stevenson, 1959). 

From these three investigations in- 
volving the uppermost surface of 
the sea, it is believed that one can 
reasonably consider the upper six- 
inches of the ocean over an open shelf 
to move more or less directly down 
wind at a velocity of 2 to 3 per 
cent that of the wind. This is, of 
course, after steady state conditions 
have been reached. 

Subsurface Motion :—Bowden mea- 
sured wind currents in the North 
Atlantic by towing electrodes through 
rectangular courses. By this method 
he considered that the water motion 
in the upper 50 fathoms was mea- 
sured. During a radical wind shift, 
when wind velocities ranged from 
18 to 30 knots, the current direction 
changed and became steady within 
three hours, and never exceeded 0.3 
knot. The magnitude of the drift was 
about 1 per cent of the wind, speed, 
and 18 degrees to the right of the 
wind direction. 

When considering water motion 
over the shelf below the surface layer, 
the work of Stewart (1956) and by 
the Staff at the Hancock Foundation 
in 1955-56 is most applicable. Stew- 
art worked generally in water less 


than 100 feet deep. The drift studies 
by the scientists at the Hancock Foun- 
dation were conducted in deeper shelf 
waters. In each case the techniques 
were similar. Both groups used sur- 
face and subsurface drogues, which 
were followed for rather short per- 
iods of time (1 to 10 hours), and 
the drogue positions were accurately 
determined. Observations of wind and 
water temperatures were gathered 
during the times of drift. 

Surface and subsurface drogues 
were released from the Velero 
IV in Santa Monica Bay in the spring 
and summer of 1956. The computa- 
tions made by the writer from the 
data in the subsequent report (Ste- 
venson, Tibby, and Gorsline, 1956) 
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show that at a depth of 15 feet the 
average current/wind factor was 2 
per cent, and at a depth of 50 feet 
the factor was 1.4 per cent. The dro- 
gues were all released in 300 feet 
of water, some seven miles from shore 
in the center of the bay. All drifted 
more or less shoreward, and as they 
were in the water between 0900 and 
1600 hours, the sea breeze was the 
main motive force. 

Several score drogue paths were 
plotted from the year’s study con- 
ducted by Stewart in the shelf wa- 
ters off Point Loma and Imperial 
Beach near San Diego, California. 
Drogues were released in groups with 
at least one surface float and another 
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below the thermocline at an average 
depth of 5 to 60 feet. Because the 
depth of water at the release point 
was usually 100 feet or less, many 
of the subsurface drogues grounded 
nearshore. The average current/wind 
factor at Point Loma was 1.4 per 
cent, and at Imperial Beach, 1.3 per 
cent. Subsurface currents were also 
lower in the latter area, where at a 
depth of 40 feet the factor was 0.4 
per cent. In the waters off Point 
Loma the water at 50 feet had an 
average velocity of 0.6 per cent that 
of the wind. 

Both sets of data are quite reason- 
able when the oceanographic and geo- 
graphic conditions in the two areas 
of investigation are taken into ac- 
count. In Santa Monica Bay the drift 
paths were always in water deeper 
than 100 feet, four to seven miles 
from shore, and progressed shore- 
ward. As would be expected the ve- 
locities in nearer shore areas are less 
than those farther offshore. Drift 
angles also differ. In Santa Monica 
Bay drift in the upper layers averaged 
18 degrees to the right of the wind. 
Whereas, in the San Diego area the 
average was 44 degrees at Point Loma 
and 39 degrees off Imperial Beach. 
In both velocity factors and drift an- 
gles, the barrier and deflective effect 
of the coast on nearshore water move- 
ment is clearly shown. 

In Figure 1 the data considered 
have been plotted and two best fit 
curves drawn. There is no assurance 
that these curves should parallel each 
other or that they are straight line 
functions between 2 and 50 feet. Nev- 
ertheless, their application to currents 
and winds in the shelf area of south- 
ern California has been confidently 
made when the direction of air flow 
is judicially considered. For exam- 
ple, winds blowing from the east, 
southeast, or south can develop ve- 
locities noted from the lower of the 
two curves. Such winds will normally 
result in a current directed shore- 
ward and the shoaling bottom and 
barrier effect of the shore result in 
reduced velocities. Winds from all 
other directions result in velocities 
noted from the upper curve. To fa- 
cilitate determinations, a current/ 
wind diagram is presented in Fig 2. 


Resume 


Over the mainland shelf of south- 
ern California where the major water 
movements of the ocean dissipate, or 
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enter the area infrequently, the wind 
attains a dominant roll in moving the 
water, especially the shallow wind 
drift. 

The wind exerts its greatest influ- 
ence on the surface of the sea so 
that here the current flows at an aver- 
age of 2.5% of the wind velocity. No 
deviation of current direction from 
that of the wind usually occurs, 
except in the very nearshore region 
where the shore influences both the 
direction and velocity of the water 
flow. 

The effect of the wind is readily 
apparent to depths of 50 feet, but 
the reaction of the water to the air 
stream. decreases appreciably. Wind/ 
current factors average 1.3% at 20 
feet and 1% at 50 feet. 

Over a wide shelf the wind, under- 
most conditions, is the significant 
factor in developing currents. Pri- 
mary and secondary effects of the 
tide are important in certain areas. 


These latter forces must be deter- 
mined by detailed surveys, whereas 
a general concept of the wind’s influ- 
ence may be gained by the use of 
wind data alone. 
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Hawaii Looks To Future of 
Water Supply 


A $12,500,000 water system con- 
struction program covering the next 
six years was presented to Honolulu 
city officials by E. J. Morgan, the 
chief engineer and manager of the 
Board of Water Supply. 

His proposal recommends that $5,- 
169,000 be spent this year so that: 
“an agressive and greatly stepped up 
program covering many areas of 
Ohau must get under way at once if 
serious water shortages are to be 
avoided. 


Water Pollution Control 
Advisory Board Adopts 
Resolutions 


At the conclusion of a two-day 
meeting in Washington on January 
19 with Secretary Arthur S. Flem- 
ming and officials of the Public 
Health Service, the Water Pollution 
Control Advisory Board to the Sur- 
geon General adopted the following 
resolutions : 

“The Water Pollution Control Ad- 
visory Board, after careful analysis 
of the Construction Grant program 
for municipal waste treatment works 
to control water pollution, as author- 
ized by Section 6 of the Federal Wa- 
ter Pollution Control Act, believes 
that these grants have significantly 
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stimulated and increased construction 
of needed facilities. At the same time 
there has been no slow-down in the 
rate of construction of such treatment 
works financed entirely by non-Fed- 
eral funds. 

“The Board further believes to 
safeguard public health and other 
legitimate water uses, that additional 
incentives are needed to meet the 
backlog of municipal waste treatment 
facility construction. 

“In view of the fact that both the 
Senate and House of Representatives 
of the Congress of the United States 
have passed bills authorizing the in- 
crease of such construction grant 
funds and in view of the possibility 
that a bill to accomplish this result 
may soon be passed by the Congress 
and sent to the President for signa- 
ture, the Board urges the Secretary 
of Health, Education, and Welfare to 
support approval of the bill. 

“In view of the increased dis- 
charges of new products and wastes, 
as well as problems caused by popu- 
lation and industrial growths and in- 
creased urbanization, the Board rec- 
ommends the establishment of addi- 
tional cooperative State-Public Health 
Service basic data stations. A suffi- 
cient number should be established to 
provide information on the quality of 
our Nation’s water so as to enable 
States, localities, industries, and the 
Federal Government to protect the 


public health and conserve such 
waters for public water supplies, 
propagation of fish and aquatic life 
and wildlife, recreational purposes, 
and agricultural, industrial, and other 
legitimate uses.” 


Griffith & Griffith 
Change Address 

L. B. Griffith and C. C. Griffith 
have announced that they have moved 
to a new location. Their present ad- 
dress is: The Anderson Building, 450 
W. Broad Street, Falls Church, Vir- 
ginia. 


Daniel J. Hennessey Dies 


Daniel J. Hennessy, 76, former 
President and Director of the Jama- 
ica Water Supply Company, a utility 
serving Eastern Queens and West- 
ern Nassau, Long Island, died recent- 
ly at Dallas, Texas where he had lived 
for the past several months. 

Mr. Hennessy was President of 
Jamaica Water Supply for 13 years 
until his retirement at the end of 
1958. Before that, he was Associate 
Controller of the Long Island Light- 
ing Co. He had also been an officer 
of a number of public utilities in the 
Southwest under the management of 
Stone & Webster and an officer and 
director of various utilities in Pitts- 
burgh, Pa. 











Please pardon my delay in answer- 
ing your last letter but there has been 
just one darn meeting after another. 
During this last month it was not as 
bad however as I was able to handle 
them better than in the past and get 
things done the way I wanted. I’ve 
been studying this problem quite a 
lot because it’s frequently important 
to put over something at a meeting 
in the right way. 

You know a certain degree of 
speaking ability, knowledge of what 
one is talking about, self-confidence 
and polish are desirable but these as- 
sets are not necessary requirements. 
Even though you or I may lack one 
or more of the foregoing we can still 
successfully attain what we are after. 

Carefully planning the seating ar- 
rangement of the group is one of 
those minor things. It is, in fact, the 
most neglected of all. A plan for a 
meeting should embrace positioning 
of chairs around a table or desk in 
such a manner that every individual 
has an equal position, is able to see 
and hear whoever is talking and is 
so situated as to avoid placement of 
“cronies” together where they can 
distract one another. 

Picking out the most stable per- 
sonality in the group and seeing that 
he is seated in a key spot I have 
always found to be valuable. Properly 
locating such a person can help to 
keep the whole meeting in line. Greet- 
ing such an individual when he enters 
the room and steering him to the par- 
ticular seat where he can exercise 
this influence will pay off in the long 
run. 

Another bit of pre-meeting plan- 
ning is to have someone to bring out 
your ideas for you and steer discus- 
sions along the lines desired. This 
may sound a bit crude but when we 
have developed the thinking processes 
of such an individual along our own 
lines before the meeting ever starts, 
we have such assistance whether or 
not that person knows our plan of ac- 
tion. 

How we conduct ourselves during 
such a group meeting can make or 


break the program. Above all we 
must stay level headed. This permits 
us to adhere to our previously estab- 
lished program. Remaining unruffled 
regardless of what happens is not 
always an easy thing to do but it is 
essential in controlling group discus- 
sion. 

Having a plan is also important. 
Too many of us go into a meeting 
with only a general idea of what we 
want to do. We must never forget 
that people, regardless of their edu- 
cational or cultural level, do not 
think any more than is necessary. 
The man with the plan saves them the 
use of their thinking processes. 

It is equally important to stick to 
the plan. If it was a good one before- 
hand it is still a good one all through 
the meeting. Permitting arguments to 
deter us from our program can de- 
stroy the whole program. The words 
and phrases we use in presenting our 
plan should also be programmed in 
advance. Each should be carefully se- 
lected so that in so far as possible it 
will make each person in the group 
think that the ideas being presented 
are his or her own. 

It also pays to adhere to a positive 
line of thought at all times. The oth- 
ers can tell when we have confidence 
in a program or an idea and when we 
don’t. All of us have a very definite 
tendency to follow confidence and to 
shy away from indecision of any kind 
or type. 

I find it pays to state the problem 
or procedure desired in clear and 
easily understood terms and to get 
the people in the meeting to restate 
it themselves in their own words. Ask 
them for a solution even though the 
answer is obvious to everyone. Ac- 
tion always follows much more sure- 
ly when the group believes that the 
solution came from within itself rath- 
er than being suggested directly to 
them. 

How we do this is also important. 
It seldom pays to make a “speech” 
before a small group or gathering of 
any kind. Present the facts clearly 
and to the point; then sit down and 
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| Dear Bull:} How do you handle a meeting? 


let the group discuss what has been 
offered. Retain control by acting as 
the discussion leader and see to it 
that no other member of the group 
has a chance to assume this role. As 
long as you are careful to retain the 
leadership of any discussion one can 
guide it through to the desired de- 
cision. Prodding responses helps to 
do that and it also enables us to guide 
questions along the desired direction. 

It is seldom wise procedure for us 
to enter into arguments with the 
group. Leave the debate to the mem- 
bers themselves. Stay on the same 
side of the fence all through the meet- 
ing. 

Objections have to be met; they 
will always be present. Such objec- 
tions, unless met and handled can 
destroy our whole program before we 
know what has happened. Most of 
the time these are founded solely on 
misconceptions or lack of informa- 
tion. It is very important that one 
never forget every such objection is 
completely valid in the mind of the 
other fellow and to treat it with the 
respect he feels it deserves. 

Another step I find profitable is to 
make a few notes as I go along ; notes 
on what others are saying during the 
discussion. This has a threefold pur- 
pose, it flatters the other fellow, it 
enables me to use the comment later 
and it helps direct discussions toward 
the conclusion I am after. 

Finally, one very big factor should 
never be overlooked. We can be as- 
sured that every other individual in 
the group will be questioning in his 
or her mind our own self-interest in 
the proposal. We have to be clear 
about this. 

The foregoing points have helped 
me a lot in putting over my ideas and 
programs to all sorts of meetings, I 
hope you will find them useful. 


Jack 


Editor’s Note: Jack is really Mr. Ernest W. 
Fair of Boulder, Colo. 


Yours, 
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Meeting in New York for its thirty-second annual meeting was the . 


THe New York State Oxipa- 
TION Ponp at the Sage installation 
at Syracuse was described by S. W. 
Williams, O’Brien and Gere, Con- 
sulting Engineers, Syracuse, N. Y. 
Less than two months were required 
to construct a two-stage oxidation 
pond proposed as the temporary 
solution to the waste treatment prob- 
lem at the government’s installation 
near Syracuse. The first stage pro- 
vided 34 days retention while the 
second provided 198 days. A pump- 
ing station and bar screen precedes 
the pond. Built at a total cost of 
$31,400, the pond was placed in op- 
eration on January 1, 1957 and pro- 
duced no odors or other nuisances 
during the year. The shallow depth 
(15”) assisted in mixing. 

BOD was reduced 70% by the 
pond, the second stage of which was 
never used. Suspended solids re- 
moval was also 70%, design being 
based on a loading of 500 persons/ 
acre. The pond was stocked with 
small mouth bass and blue gills 
which have survived. 


TREATMENT StupIES ON LONG 
IsLaNnD Duck FarM WASTEs were 
summarized by C. D. Gates, Dept. of 
Sanitary Engineering, Cornell Uni- 
versity, Ithaca, New York. Duck 
wastes have a BOD equivalent to 
weak municipal wastes. A need had 
been demonstrated for disinfection 
due to isolation of Salmonella and 
other enteric organisms from creeks 
and coves surrounding the duck 
farms. The absence of bactericidal 
seawater in these areas make disin- 
fection particularly important. Stud- 
ies were carried on to investigate the 
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chlorine relationships, chlorine de- 
mand, dose and residual coliform 
density resulting from chlorination. 
Studies were first started out in the 
laboratory and were based on doses 
providing 5, 10 and 15 minutes con- 
tact times. 

The three basic types of farms, 
upper lagoon, underwater lagoon, 
and dry farms showed no significant 
differences considering chlo- 
rine doses required. This was also 
true for residual coliform density. 
However, the dry farms use less 
water, therefore, less chlorine would 
be required for disinfection. 


WasTE TREATMENT at the Pough- 
keepsie, New York plant of the In- 
ternational Business Machines Cor- 
poration was described by J. J. 
Jefferson, Plant Eng. Div. The 
Poughkeepsie plant of IBM manu- 
factures electronic computers and in- 
cludes a separate research facility. 
Waste disposal is divided into three 
classifications; sanitary sewage, in- 
dustrial and laboratory wastes, and 
radioactive waste. The main plant 
produces only sanitary and plating 
wastewaters. 

The research laboratory sewage 
treatment plant consists of a Clari- 
gester, slow sand filters, chlorina- 
tion for a maximum flow of 30,000 
gpd. The main plant has a primary 
sewage treatment plant with post 


chlorination and greenhouses for 
sludge drying. This plant shares an 
outfall sewer with Poughkeepsie, 
N. Y. through an outfall into the 
Hudson River. 

Industrial wastes from the main 
plant are collected in two holding 
tanks containing 140,000 gallons 
each. These units are automatically 
operated on a fill and draw basis to 
remove sludge prior to discharge to 
the stormwater sewer joining the 
sanitary sewer outfall. Flow is meas- 
ured by means of a Kennison nozzle 
and its associated recorder. 

Research laboratory wastes are 
diluted and flow to equalizing tanks, 
the volume being approximately 75,- 
000 gpd. Following equalization, the 
wastes pass through a limestone con- 
tact tank and are mixed with the out- 
fall of the sanitary sewage plant 
effluent prior to discharge into Cas- 
per Kill Creek. Fluorides, chlorides, 
cyanides and other materials that are 
extremely hazardous are placed in 
suitable containers, removed by the 
maintenance department on request. 
Hazardous dry powder chemicals 
are disposed of in bottles or other 
suitable containers with proper warn- 
ing identification. Radioactive waste 
disposal consists of collecting all 
contaminated materials in containers 
and disposed of by a special vendor 
approved by the Atomic Energy 
Commission. These wastes result 





from the use of routine radio sotopes 
used in the laboratory. 


CHLORINE DEMAND AND CHLO- 
RINE REQUIREMENTS of an Indus- 
trial Waste-Comparison of Alterna- 
tive Methods was discussed by M. C. 
Rand, Middlesex County Sewerage 
Authority, Sayreville, N. J. and J. 
V. Hunter, Rutgers University, New 
Brunswick, N. J. Studies have been 
conducted of chlorine demand and 
chlorine requirements to find the 
best means for use in particular 
problems when assessing charges 
against waste contributors. Five 
methods have been investigated and 
examination of variable results plus 
repeatability of each method have 
been made. Methods have been ap- 
plied to paper mill wastewaters, using 
two laboratories in separate locations. 

Reasonably good correlation was 
obtained between standard orthotolo- 
dine and bacteriological requirement 
techniques while the amperometric 
titrator was reported to show poorer 
agreement between the laboratories. 

In a discussion prepared by H. 
Marks of Wallace & Tiernan, Inc., 
the necessity was pointed out of cor- 
recting the pH to 2.0 when using the 
amperometric titrator. This correc- 
tion will be included in the procedure 
given in the next issue of Standard 
Methods. Presence of iron or mag- 
nesium requires a pH adjustment to 
4.5, which also applies to the colori- 
metric method. 


An InpustRIAL APPROACH TO 
CoMBINED TREATMENT of Indus- 
trial Wastes and Domestic Sewage 
was presented by J. F. Byrd, Proctor 
& Gamble Co., Cincinnati, Ohio. 
Proctor & Gamble plants are often 
located in urban areas where munici- 
pal wastewater treatment facilities 
are available. Some of the advan- 
tages listed for combined treatment 
facilities are (1) savings in first and 
operating costs, depending on char- 
acter of the waste and degree of 
treatment required, (2) lack of 
available area for primary and/or 
secondary plants, and (3) specializa- 
tion requirements where sewage 
treatment plant operators are ordi- 
narily experienced. Slides illustrated 
a 1.9 million dollar savings in com- 
bined plant versus a separate system 
of industrial and municipal plant in- 
stallation for a U. S. community. 


The municipality and the industry 
must realize that a sewage treatment 
plant has limitations when combined 
treatment is under consideration. In- 
flammable materials, for example, 
should not be discharged nor should 
toxic wastes detrimental to the sew- 
age treatment plant operation be per- 
mitted. Acid and alkaline wastes 
should be diluted, therefore pH con- 
trol is mandatory. Facilities should 
also be provided for the separation 
and collection of fats, oils and 
greases. 

To determine treatability of indus- 
trial wastes in primary treatment 
plants, settling tests using realistic 
procedures should be run. Fresh 
samples should be collected in the 
field, analyzed for BOD and sus- 
pended solids. Plots should be made 
from different detention times to 
provide adequate loading figures for 
sewage treatment plant personnel. 
Proctor and Gamble laboratories use 
a settling tube 2 ft. deep by 46” in 
diameter for test of this type. 

If necessary, adequate pilot work 
should be carried on to determine 
the probability of success and the 
degree of tolerance of the sewage 
treatment plant process for any 
given industrial waste. Industry 
should bear its fair share of costs 
including amortization of the re- 
quired investment. 


LeEvELs OF DETERGENTS in Sewage 
Treatment Processes were discussed 
by R. M. Manganelli, a paper pre- 
pared with H. Orford and C. N. 
Henderson, Rutgers University, New 
Brunswick, N. J. The increased pro- 
duction and use of synthetic deter- 
gents led to the study of the extent 
of synthetic detergents in central 
New Jersey. Seven-day composite 
samples of waste waters using an 
automatic sampler were taken. The 
analytical method selected was a 
modified methylene blue which 
showed a 10 to 12.1% removal by 
sedimentation plants, 48.3% by trick- 
ling filter plants and 29.5% syndet 
removal by activated sludge plants. 
The amount of synthetic detergent in 
sludge was found to be 0.33 to .94% 
of dried solids for primary sedi- 
mentation plants and 1.3 to 1.38% 
for sludge from secondary sedimen- 
tation units. Approximately 50% of 
syndets going to the sewage treat- 
ment plant are being discharged into 
receiving streams. 
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Sewer Inspection Using Photo- 
graphic Methods was described by 
V. L. Packard, Niagara Falls, New 
York. Difficulties in examining a 
rock tunnel located in an L-shaped, 
flat tableland in Niagara Falls have 
been partially solved by portable 
color photographic equipment. Con- 
structed in 1912, the rock is unlined 
and located 60 ft. below the street 
surface and parallel to the Niagara 
River upper gorge. 

Visible stoppages occurred and in- 
spections were complicated by the 
presence of toxic wastes. While the 
wastes vapors tend to destroy the 
color film sensitivity, sufficient evi- 
dence was obtained to locate areas 
requiring repair and provide a record 
of the tunnel’s interior. 


Ten YEARS OF WaTER POLLU- 
TION CoNTROL ProGRAM in New 
York State was presented by A. F. 
Dappert, N. Y. State Pollution Con- 
trol Board, Albany, New York. The 
N. Y. Water Pollution Control law 
is 10 years old. The law is designed 
to prevent new pollution and abate 
old pollution and in doing this the 
control board handles 900 plans per 
year for approval. Among the old 
problems which have been solved or 
are being solved are Lake Erie and 
the Niagara River where added sew- 
age treatment plants have been con- 
structed. Phenols, toxic wastes and 
suspended solids have been greatly 
reduced. Duck wastes resulting from 
the 40 to 50 year old industry on 
Long Island now receive alternating 
lagoon treatment which has permitted 
reestablishment of the oyster indus- 
try in Great South Bay. At Chatau- 
qua Lake, N. Y. septic tank dis- 
charges have interfered with resort 
and fishing centers. 


The county health engineer has 
made progress in eliminating pollu- 
tion sources and the village of May- 
ville erected a sewage treatment 
plant. At Onandaga Lake, Solvay 
Chemical has relocated its disposal 
lagoons and will conduct domestic 
sewage to a sanitary sewer for treat- 
ment. Rochester also has a new sew- 
age treatment system. 


OPERATION OF SEWAGE TREAT- 
MENT Prants of the N. Y. State 
Thruway Authority was described by 
I, P. Sander, N. Y. State Thruway 
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Authority, Albany, N. Y. Four test 
sites were located along the N. Y. 
State Thruway at service station— 
restaurant areas, the most remote be- 
ing located 111 miles from Albany. 
Pneumatic flow recorders were in- 
stalled using bubble pipe and 90° 
weir. Bottled CO. and a pressure 
reducing valve served as a pneumatic 
pressure source. 


Samples were composited and sus- 
pended solids, B.O.D. and grease 
determinations carried out. Maxi- 
mum flow determinations indicate 
that no plant was overloaded, the de- 
sign being based on 16 hr. rates. 
Flow recorders carried an erratic 
pattern depicting periods when bus 
passengers were visiting the stations. 
The trickling filter stations show 
B.O.D. and grease reductions ex- 
ceeding 90%. Primary plants show 
inconclusive results, but low efficien- 
cies were the case during the sam- 
pling periods. 


OPERATING EXPERIENCES With 
Small Sewage Treatment Plants at 
Small Isolated Military Installations 
were reported by W. Wechter, First 
Army Headquarters, N. Y., N. Y. 
Systems described are located at 
Nike sites each consisting of two 
separate areas. One area for admini- 
strative purposes and control and an- 
other location where the missiles are 
launched. These sites originally used 
septic tanks and tile fields but 
trouble developed from grease, soil 
clogging and poor maintenance. Fail- 
ures led to the allocation of 2.5 
million dollars for a replacement 
program. Three types of 2-stage bio- 
filter plants were selected as a basis 
for final design in the replacement 
program. Dry digested sludge is used 
for soil stabilization, fill and em- 
bankments on the site. 


The use of mechanical equipment 
involves a regular maintenance pro- 
gram conducted by civilians living 
off the site, civilians living on site, 
Army sanitary engineers, government 
employed civilians or post enlisted 


personnel. The enlisted personnel 
may resent this type of work and the 
best operation is probably by govern- 
ment employed civilians who are 
more permanent and can be trained 
to do the specific job required. Over- 
all B.O.D. removal is greater than 
90% with suspended solids removal 
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of 85% found as result of surveys 
by the Army’s environmental health 
laboratory. 


OPERATION OF HicH Rate Dt- 
GESTERS at the Jamaica Sewage 
Treatment Plant of New York City 
was described by N. Nash, Dept. of 
Public Works, New York, New York 
and H. Chasick also of the Public 
Works Dept., New York, New York. 
Studies were carried out for 18 
months using high rate digester op- 
eration to determine design criteria 
for new construction. During the 
study, sludge was thickened and 
pumped to 80 ft. diameter digesters 
modified to include fixed covers, 
7500 gpm mixers having 21” blades 
and 23” diameter draft tubes, gas 
take-off, gas meters, equalizing tank, 
vacuum relief valves and_ glass- 
covered viewing windows proving 
very helpful in later phases of the 
study. 

The work was completed in 1958 
and in June of 1958 the digesters 
were filled with digested sludge. 
Raw sludge was added slowly until 
the limit of loading was reached. 
Tables showed 10.6 days detention 
versus 18 days for the comparative 
standard digesters. Loading com- 
parisons were 0.45 and 0.27 pounds 
per day per cubic foot of digester 
and .34 and 0.21 pounds per day 
computed from the digester volatile 
loading. No scum accumulated on 
the digester tank surface during the 
test. 

The studies led to a design crite- 
rion based on .25 cubic ft. per pound 
per day for solids loading rate. 
Additionally, toxic industrial wastes 
must be eliminated from the plant 
collecting system. 


DELAVAL WHEy PROTEIN PRoc- 
Ess was described by H. Wall, 
Graco Dairy, East Aurora, N. Y. and 
W. W. Pinckney, DeLaval Separator 
Co., Poughkeepsie, N. Y. Recovery 
of protein from whey resulting from 
cheese manufacture involved an ap- 
proach based on utilization and rec- 
lamation of such portions as possible. 
All the whey was previously dis- 
charged to waste, no attempt being 
made to recover any materials. 

The present system using centrifu- 
gation, permits, reclamation of butter 
from the whey and condensation of 
the whey to produce animal feed 
supplement. The waste treatment 


problem resulted from mergers of 
dairy concerns which centralized the 
dairy industry and caused a larger 
localized problem. Lagooning the 
wastes produced odors and made 
this means unsatisfactory for dis- 
posal. 

The technique finally evolved uti- 
lizes fresh low acid whole or skim 
milk whey at the rate of 25,000 gpd 
under 25” of vacuum for gas re- 
moval. Following heating to 180- 
200° F. lactalbumin is precipitated 
and organisms are killed. Twenty 
minutes standing and addition of 
food grade acids complete the pre- 
cipitation. 

The whey is centrifuged to con- 
centrate the precipitate which con- 
tains 70% protein. This is used as a 
stock feed and the liquid is used for 
irrigation. BOD of the whey on the 
municipal sewage treatment plant 
has been studied in a preliminary 
manner. The results are encouraging, 
but the work is continuing. 


Ex PERIMENTAL TREATMENT of 
Cottage Cheese Whey-Bearing 
Wastes was reported by W. T. In- 
gram of New York University, N. 
Y., N. Y. Studies were carried out 
at the Dutch Hollow Foods Corp. 
a medium sized milk producing 
plant in up-state New York. The 
plant discharges contributed a nui- 
sance in receiving streams. The piant 
operates 23 hours per day, ordinarily 
for 6 to 7 days per week, producing 
butter, cottage cheese, ice cream mix 
and condensed milk. 


Two previous studies analyzed the 
wastes and gave information on 
municipal waste treatment plant op- 
eration before and after operation of 
the food plant. Pilot plant studies 
were carried out in 1957 based on 
two 10 ft. column filters containing 
stones and a provision for recircula- 
tion from one column to the other, 
plus facilities for blowing air up- 
ward counter-current to the waste 
flow. 


Wastes were pumped to the towers 
from a holding tank. Column load- 
ings were on the order of 99.8 to 
299.5 mg/acre/day. Pilot studies 
showed no need to recirculate the 
wastes. The resulting effluent dis- 
charged to the municipal sewage 
treatment plant improved solids re- 
moval and B.O.D. reduction. 





Water Works need suitable methods for .. . 


Practical Corrosion Testing 


by WILLIAM E. KIRKENDALL, Water Distribution 
Division, Los Angeles, Calif. 


EDITOR’S NOTE: The author reports some results of his search 
for practical methods of corrosion testing. Since Southern Cali- 
fornia has had particular difficulty with dissimilar metals cor- 
rosion of gates and valves, it became necessary to devise prac- 
tical methods of testing metals or combinations of metals to find 
those best suited for use in the water distribution systems. 


The suspended test rack and corrosometer are suggested as 
techniques for evaluating metals under conditions of exposure 
most similar to those in the city mains. 


The author reports a lack of information from the literature 


and solicits assistance or the exchange of knowledge with any 


reader who would care to correspond. 


@ DEZINCIFICATION of brass gate 
stems and dissimilar metals electroly- 
tic cell corrosion of metals and alloys 
used in the fabrication of water works 
gates and valves have caused prob- 
lems and failures in water distribu- 
tion systems in the Los Angeles area 
of Southern California. The problem 
has become more apparent upon the 
extensive use and mixing of partially 
softened Colorado River water with 
local sources of supply. The Colorado 
River water, when received, has an 
electrical conductivity of approximate- 
ly 1230 (K x 10°) mhos or 800 ohms 
/cm*® resistivity which classifies it as 
a very corrosive water. 

The Corrosion Engineering Section 
of the Los Angeles Water Distribu- 
tion Division was asked to determine 
which metals or alloys would be most 
suitable and economical for use as 
gate stems, bushings, gate seats, rings 
and other parts or fittings where fail- 
ure of water works structures had 
occurred. To accomplish these ends it 
was necessary to establish methods 


for evaluating operating experience 
and to devise test procedures to ob- 
tain data both in the field and in the 
laboratory. 

Dissimilar metals corrosion cell 
couples were the most serious contrib- 
utors to failure in the distribution sys- 
tems. In addition to having required 
mechanical strength, combinations of 
metals had to be found for use in 
places where dissimilar metals could 
not be avoided. 

Laboratory testing methods had to 
measure not only the corrosion resis- 
tance of various metals and alloys 
used but also their corrosive effects 
on adjoining structural metals or 
those in mutual contact with corrosive 
aqueous solutions. Sensitive electrical 
measuring instruments would be re- 
quired for such testing. The main ob- 
jective, however, was to develop 
simple tests which could be conducted 
on laboratory built equipment and 
would provide the practical informa- 
tion needed. 

Since natural waters are not simi- 


lar, it was found that the use of tables 
on the “Galvanic Series” of metals 
and alloys are not entirely applicable 
to each particular water. Many of 
these lists and tables are compiled 
from data obtained with aqueous solu- 
tions of electrolytes which don’t con- 
form to the character of water used 
in Southern California or to the par- 
ticular environment in which these 
water works structures are exposed. 


Electrolytic Couples 

The self corrosion of metals and 
alloys results from micro-cell electro- 
lytic couples in aqueous solutions. 
The dezincification of brass and de- 
ferrization of cast iron are typical well 
known examples. The loss of struc- 
tural strength results from the corro- 
sive action caused by the dissimilar 
components in the matrix of the met- 
al which form minute anodes and 
cathodes both mutually in contact 
with the aqueous solution of electro- 
lytes. The corroded structure becomes 
honeycombed with deposits of corro- 
sion products and the original sound 
metal becomes spongy and porous, 
and eventually loses most or all of its 
mechanical strength. 

Brass gate stems and other parts 
are particularly susceptible to dezinc- 
ification when exposed to waters with 
a high content of ionized dissolved 
salts, especially sodium, chloride and 
sulfate. Colorado River water is such 
a solution of electrolytes, and dezinc- 
ification of brass is a common exper- 
ience with water works operators de- 
livering Colorado River water through 
their distribution mains. 

A practical and inexpensive ex- 
posure test can be made on metals or 
alloy compositions to determine their 
susceptibility to micro-cell electrolytic 
corrosion. This simple test as indi- 
cated in Figure 1 can be used to screen 
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out specimens showing least immun- 
ity to corrosion. The remaining speci- 
mens exhibiting desired characteris- 
tics can be subjected to more exacting 
and selective tests. 


Stress Corrosion 


Multiple tests on behaviors of met- 
als and alloys with respect to stress 
corrosion under strain and periodic 
reversals of application of torque, 
such as water works gate stems are 
subjected during actual operations of 
opening and closing gates, will indi- 
cate those least susceptible to failure 
by progressive fracture; and micro- 
graphic examinations will show the 
effects of corrosion penetration into 
minute cracks and crevices developed 
under tension and/or repeated rever- 
sals of application of torque. 

Cross-sectional penetration of spec- 
imens by progressive fracture will be 
accompanied by decreases in electrical 
conductivity along lengths of the spec- 
imens, and loss of metal by corrosion 
will also be accompanied by decrease 
of electrical conductivity. Loss of 
weight of metal by corrosion will be 
a measure of the average corrosion 
penetration per unit of surface area 
' of the specimen exposed to contact 
with solutions of electrolytes. Using 
test specimens having dimensions in- 
dicated in Figure 2, the values ob- 
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a 
FIG. |. PLASTIC TEST RACK held to- 
gether with two _ coated eye bolts 


will support 6 metal specimens shown 
in center. 


tained by test will be given and re- 
corded as c.g.s. units of loss of metal 
by corrosion in milligrams per square 
decimeter per day (m.d.d.), which is 
a widely recognized and used stand- 
ard of corrosion measurement. 


Adjacent baser metals 


In addition to being themselves rel- 
atively immune to micro-cell corrosion 
attack, dissimilar metals and alloys 
used for water works gate stems and 
other parts should be tested to deter- 
mine which combinations in completed 
gate assemblies will have least tenden- 
cy to cause corrosion of adjacent bas- 
er metals. For example, bronze gate 
stems and gate seat rings will be cath- 
odic to cast iron or steel and the baser 
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FIG. 2. ARRANGEMENT of Test Rack Suspension from buoy at water level. 
Four specimens of each competitive material are required. One unexposed 
comparison sample and 3 test specimens, | each for 3 periods of test ex- 


posure. 


A. For dezincification and/or micro-cell self corrosion no other specimens needed, 

B. For tests on dissimilar metals coupling effects, specimens may be electrically cou- 
pled to weighed rods or bars of the baser metal suspended from near hub of 
wheel spokes. 


C. For weight loss of baser dissimilar metal, | coupled and | uncoupled weighed 
specimen of the baser metal are required. Baser metal specimens should o 


ive 


greater surface area of exposure than noble metal specimens. 
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metals will suffer anodic corrosion in 
the dissimilar metals electorlytic cell 
couples formed by their mutual con- 
tact with aqueous solutions of electro- 
lytes. 

The degree of tendency of any com- 
bination of metals and alloys to cause 
dissimilar metals electrolytic cell cor- 
rosion of adjoining baser (more an- 
odic) metals can be measured by con- 
necting the anodic and cathodic metals 
in external circuit through sensitive 
electrical measuring instruments, with 
the electrolytic or internal circuit 
closed by mutual contact with solu- 
tions of electrolytes such as they will 
encounter in actual service use. The 
potential differences indicated by sen- 
sitive electrical measuring instruments 
will be a measure of the tendency of 
that particular combination of dis- 
similar metals to cause corrosion of 
the more base or anodic metal. The 
most desirable combination of dis- 
similar metals used in water works 
gate construction would be to have 
the gate stems, gate seat rings, etc., 
slightly (but only slightly) cathodic 
to adjacent baser metals. Metals and 
alloys are available which are not so 
widely separated by electrolytic po- 
tential difference as are some of the 
bronzes from cast iron and steel at 
present used. 


Proposed Corrosometer 


Water works operators have some 
problems of practical testing and 
measurement of dissimilar metals cor- 
rosion caused by metallic contact and 
electrolytic cell coupling of bronzes 
and other metal alloys used for gate 
stems and other parts of water works 
gates and valves with the steel or cast 
iron of which gate bodies and disks 
are made. 


The preliminary design for testing 
and measuring relative effectiveness 
of various dissimilar metals and alloys 
used in water works gate and valve 
construction for mitigation of dissim- 
ilar metals corrosion problems has 
been evolved from a combination of 
the Thin Section Tests described by 
E.S. Hedges of Cambridge, England 
with practical considerations of econ- 
omical applications of the corrosom- 
eter described by Albert W. Bruce 
and Ben C. Albritton of the Pacific 
Gas and Electric Company. 

Tests and corrosion measurements 
applied to thin sections of the var- 
ious metals and alloys considered for 





use in gate and valve construction 
would be practical, economical and 
directly comparative. They can be 
made to show corrosion losses result- 
ing solely from attack upon the var- 
ious metals and alloys by aqueous so- 
lutions of electrolytes, under condi- 
tions of stress and torque imposed by 
normal operations. By coupling them 
with the baser metals of gate body 
construction, the effects of dissimilar 
metals corrosion cell couples can be 
measured. With data obtained by such 
tests, selection of the most suitable 
metals and alloys for a particular use 
can be determined. 


Test Specimen Size 


Test data on corrosion losses vs. 
time of exposure and service use can 
be directly translated into units of cor- 
rosion penetration or weight loss of 
metal per unit of time, as m.d.d. (a 
standard referred to above). Loss of 
weight by corrosion of a thin metal 
section measuring 10 cm x 0.4 cm x 
0.01 cm will be the weight of metal 
corroded from 10 sq cm of metal sur- 
face exposed to corrosive attack, 
which is 1/10th of a square decimeter. 

By calculation, if: 

A = cross-sectional area of the test speci- 
men, and 


T = tension to be applied to the specimen 
(in Ibs.) ; 


Then the thin section specimen hav- 
ing dimensions of 10 cm X 0.4 cm 
X 0.1 em would have an: 

A = 04 x 0.1 = 0.04 


or since 1 sq. cm = (0.3937)* = 0.155 sq 
inches, then 


A = 0.04 x 0.55 = 0.0062 sq inches. 

By applying a one pound tension 
spring to such a small specimen would 
then make : 


1 
T = -—— = 1613 sa 
0.0062 


These thin section dimensions have 
been tentatively selected as standard 
test specimens because they give meas- 
urements of loss of weight by corro- 
sion directly in terms of c.g.s. units 
of m.d.d. (milligrams/sq dm/day). If 
tests are conducted for a period of 
10 days, milligrams loss of weight of 
metal by corrosion will be the aver- 
age m.d.d. This value can then be 
converted to IPY or any other stand- 
ard units desired. Other dimensions 
of test specimens are adaptable and 
may be used when necessary or 
desirable, but they would involve use 
of constants and correction factors. 

The tension spring indicated in 
Figure 3 is to permit application of 
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FIG. 3. PROPOSED ADAPTIONS to Pacific Gas & Electric Corrosometer 


for water industry corrosion measurements. 


A. Adjustable flow inlet 
B. Tension adjuster 

C. Tension guage 

D. Tension spring 


E. Electrically insulating non-rotating tension 
slide 


F. Metal pin 
G. M.V. meter 
H. To coupled dissimilar metal 


torsional stresses, which are charac- 
teristic of water works gate stems in 
service use and operations. Seldom 
will it be necessary for the value of 
T to be more than a few pounds. The 
exact values are not critical for prac- 
tical purposes. 


Comparative Information 


To make any laboratory test indica- 
tive of practical service performance, 
it is necessary that conditions im- 
posed by the test shall (so far as 
possible) simulate conditions of ex- 
posure to which the metals tested will 
actually be exposed in service use. In 
the case of water works gate stems, 
the metals or alloys of which they are 
made should be placed under condi- 
tions of tension, torque, and exposure 
to corrosive attack not unlike those 
which they will encounter in water 
works operations. This has been care- 
fully considered in preparing the 
Figure 3. The conditions of tension 
and of reversal of torque indicated 
are designed to impose strains and 
stresses simulating those encountered 
by gate stems when repeatedly open- 
ing and closing water works gates. 
They impose conditions leading to 
progressive fracture, often referred to 
as “fatigue failure.” 

Microscopic and micrographic 
studies of dissimilar metals failures 
in service have indicated that in many 


1. Wheatstone bridge type electrical con- 
ductivity meter 
J. 10 cm x 0.4 cm x (t-}/mm specimen 


K. Electrically insulating a applicator 
(Rotate # '/, turn, right or left, every 
24 hours) 


Overflow outlet 


L. 
M. Plastisol coated tension-torque test speci- 
men holder 


. Pyrex glass immersion test cell 


instances failures were a result of 
“progressive fracture” combined with 
corrosion penetration into the micro- 
scopic ruptures, and deepening of so- 
called “fatigue cracks.” Service fail- 
ures of water works gate stems ap- 
pear to be caused by combinations of 
all of the following deteriorating 
effects : 


1. Direct corrosion attack upon the 
metal or alloy used. 


2. Micro-corrosion cell electrolysis 
of electro-chemically dissimilar crys- 
tal constituents of the alloy matrix. 


3. Progressive deepening and en- 
largement of minute cracks and crev- 
ices initiated by strain and torque 
stresses applied to the gate stems by 
intermittant operations of opening and 
shutting gates. 


4. The effects of deposits (micro- 
scopic in size) of corrosion products 
in the cracks and crevices (and of 
occluded gases and vapors, as well as 
their liquid solutions) such deposits 
acting as fulcrums to further deepen 
stress cracks developed under tension 
and periodic reversal of torsional 
stresses applied to gate stems by op- 
erations of opening and shutting 
gates. This is what Dr. Donald S. 
Clark of Cal Tech describes as 
“Progressive Fracture” replacing the 
term “Fatigue Failure.” 
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5. Other, as yet undetermined, fac- 
tors may also be involved, but the 
four items listed above appear to be 
the most probable and self-evident 
causes of gate stem failures. 

Some of these effects of corrosion 
in reducing the useful service life of 
metals and alloys used in water works 
gates and valves can be measured and 
compared, using laboratory apparatus 
and equipment such as that indicated. 
Microscopic examinations of uncor- 
roded vs. corroded specimens will 
further indicate the nature and ef- 
fects of progressive fracture. And 
micro-chemical indentifications of the 
corrosion products deposited in the 
stress-produced cracks and crevices, 
and on metal surfaces exposed to cor- 
rosive attack, (using the methods of 
chemical microscopy) will suggest or 
indicate the nature and behavior of 


causes of service failures of water 
works gate stems and may suggest 
practical remedies. 

To obtain data on the corrosive 
effects of velocity of flow of aqueous 
solutions over and across exposed 
metal surfaces, with testing apparatus 
and equipment illustrated, it will be 
necessary to use a closed test cell 
having adjustable flow inlet with 
directed velocity impingement under 
pressure. In all other respects, meas- 
urements and recording of corrosion 
losses, and microscopic examination 
of uncorroded vs. corroded speci- 
mens, will be the same as with tests 
indicated by Figure 2. 


Conclusions 


The corrosion of metals and alloys 
presently used in the manufacture of 


water works gates and valves have 
been the source of problems and dis- 
tribution system failures in the South- 
ern California area. Dissimilar metals 
corrosion has been the cause of the 
most serious failures. 

There must be some practical way 
to test metals or combinations of 
metals under the conditions to which 
they are to be used. Such testing 
would identify the best suited metals 
for each use. 

The suspended specimen test rack 
and the corrosometer have been de- 
scribed as tools for use in testing 
metals under conditions imposed by 
local conditions. Other devices and 
survey methods are probably in use 
by the water works industry although 
very little on this subject has been 
reported in the literature. 





Bulletin on Safe Handling of 
Chemicals 


“Health Factors in Safe Handling 
of Chemicals,” is the title of the new 
publication developed as a part of the 
activity of the Manufacturing Chem- 
ists’ Association’s General Safety 
Committee. The four-page publication 
is designed to help the non-chemist in 
various plants to become familiar with 
toxicological terminology, to under- 
stand ways by which noxious sub- 
stances enter the body and exert their 
harmful effects, and to know the basic 
principles of first aid treatment. 

The new series of guides will cover 
aspects of safety in chemical manu- 
facturing which are not dealt with in 
the widely used chemical safety data 
sheets, also published by the Associa- 
tion. The second guide in the series, 
which will be published in the near 
future, will deal with “good house- 
keeping” in chemical manufacturing. 
Others are planned to cover such mat- 
ters of broad application. Safety or- 
ganization, precautions against envi- 
ronmental hazards, fire, safety train- 
ing also are possible topics. 

The Association’s safety data sheets, 
safe handling manuals, and other ac- 
tivities of the General Safety Com- 
mittee are credited in the chemical 
industry with contributing much to 
the establishment of an enviable safety 
standard. The 1958 industry record 
of 2.98 injuries per million man hours 
worked is far below the record for 
all industry. It is anticipated that fig- 
ures for 1959 will be available soon. 
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Copies of Safety Guide SG-1 are 
available at 15 cents each from the 
Manufacturing Chemists’ Association, 
Inc., 1825 Connecticut Avenue, N. W. 
Washington 9, D. C. 


Proposed Commercial 
Standard On Polyethlene 
Pipe Approved By SPI 


A proposed Commercial Standard 
on flexible polyethylene pipe, incor- 
porating minimum wall thickness re- 
quirements, as unanimously approved 
by the Thermoplastic Pipe Division of 
the Society of the Plastics Industry, 
Inc., at its quarter year conference 
held in theFairmont Hotel, San Fran- 
cisco. The Division includes 52 pipe 
and fittings manufacturers. 

In making the announcement of this 
action taken by the group, George C. 
Anderson, Division Chairman and 
Manager for Product Development, 
National Tube Division, U. S. Steel 
Corp., said that the document covers 
three types of polyethylene pipe—de- 
pending on the derivative of the base 
resin in the pipe compound. These in- 
clude Type I (0.910 to 0.925 specific 
gravity—CM®*); Type II (0.926 to 
0.940 specific gravity—CM*); and 
Type III (0.941 to 0.965 specific 
gravity—CM®), for low density, me- 
dium density and high density mate- 
rial respectively. 

The proposed Standard covers one 
schedule and two series of polyethyl- 
ene pipe including dimensions or 
Schedule 40, Series 2 and Series 3 
polyethylene pipe. 


The proposed Standard also con- 
tains a number of performance re- 
quirements including a sustained pres- 
sure test and an evironmental crock- 
ing test. It has now been forwarded 
to the commodity standards Division 
of the U. S. Department of Commerce 
where it will shortly be established 
as a revision to the existing polyethyl- 
ene pipe Standard CS 197-59. 

The facilities at the National Sani- 
tation Foundation Testing Laboratory 
at the University of Michigan, Ann 
Arbor, Michigan, have been increased 
to handle the physical as well as the 
toxicological testing of all types of 
thermoplastic pipe to ascertain if these 
products conform to all requirements 
of the existing commercial standards 
as well as the rigid conditions of the 
National Sanitation Foundation in re- 
gard to suitability of plastic pipe for 
the transportation of potable water. 

The group will continue to be con- 
cerned with extensive code work in 
an endeavor to have plastic pipe in- 
corporated in additional state and 
municipal plumbing codes throughout 
the country. This activity is carried 
on by the Plastic Pipe Research 
Council, whose Chairman is George 
C. Reed, Manager, Plastics and 
Chemicals, American Hard Rubber 
Company, Division of Amerace Cor- 
poration. 

The SPI Thermoplastic Pipe Divi- 
sion is immediately undertaking the 
preparation of a comprehensive engi- 
neering manual on all types of plastic 
pipe including installation techniques 
and recommended suitable applica- 
tions. 
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Part 20 of this series on the Design, Construction and Maintenance of Centrifugal Pumps 
continues the subject of . . . 


Pump Materials—Part II 


by IGOR J. KARASSIK, Consulting Eng. and Manager of 
Planning Harrison Div., Worthington Corp., Harrison, N. J. 


EDITOR’S NOTE: This second of two parts on pump materials 


discusses liquid characteristics affecting selection of metals for 
use in centrifugal pump parts and the effect which structural fea- 


tures of certain pump parts, as well as load factors, may have on 


material selection. 








Part 20, presented here, concludes this series on Centrifugal Pumps. 
For those interested in obtaining a complete text on Pumps and Pump- 
ing, Mr. Karassik has informed us that the F. W. Dodge Corp. will 
publish a book authored by him sometime late this year. W&SW will 
publish further details concerning this book as they become available. 








@ IN ADDITION TO THE FACTORS of 
temperature and pressure, as well as 
abrasiveness of any solids suspended 
in the liquid pumped, there are certain 
specific liquid characteristics which 
have a significant effect on the ade- 
quacy of any metal or combination of 
metals that can be used in a centrifu- 
gal pump. This last article of the 
series will discuss these characteris- 
tics. It will, in addition outline the 
effect which structural features of 
certain pump parts and that of load 
factor may have on material selec- 
tion. 


Effect of pH 


The pH value of a liquid is a quan- 
titative representation of the relative 
acidity or alkalinity of the liquid. It 
is based on the concentration of H+ 
(hydrogen) ions as opposed to OH 
(hydroxil) ions in the solution. The 
pH scale is a logarithmic scale, calcu- 
lated from 


1 
pH = log 





H+ Concentration 


which indicates that the lower the pH, 
the more acid the solution. 
A solution having a pH of 7.0 is 


neutral ; pH values above 7.0 indicate 
alkalinity and pH values below 7.0 
indicate acidity. Because the pH value 
is expressed in a logarithmic scale, it 
must be noted that changes in pH 
represent more than a direct linear 
change. For instance, a solution hav- 
ing a pH of 5.0 is ten times as acid 
as one having a pH of 6.0. 

The pH of a given solution varies 
with temperature, decreasing rapidly 
up to 300°F and remaining fairly con- 
stant above that. For instance, a solu- 
tion with a pH of 8.5 at 70°F will 
have a pH of about 7.0 at 300°F and 
6.8 at 500°F (see Fig. 1). 

Although pH is not the only factor 
influencing the selection of materials 
of pump parts, standard bronze fit- 
ted pumps should not be used for pH 
values below 6.0 or above 8.5 at the 
pumping temperature. Below 6.0 all- 
bronze pumps or stainless-steel fitted 
pumps should be used ; above 8.5, the 
pumps should be all-iron or stainless- 
steel fitted. 


Effect of Galvanic Corrosion 


Galvanic corrosion of a metal oc- 
curs when the metal is electrically con- 
nected to a dissimilar metal and is 
immersed in an electrolytic solution. 


The combination of the two metals 
connected with each other and im- 
mersed in an electrolytic solution is 
the simplest form of electric battery 
cell. The electrochemical reaction set 
up under those conditions causes elec- 
tric current and small metal particles 
to flow from one metal to the other. 
These particles may become deposited 
on the second metal, or may be washed 
away due to the flow velocities in a 
centrifugal pump. The protected met- 
al is the cathode and the corroded end 
is the anode of the two-metal cell. 
For this reason, the use of dissimilar 
metals should be avoided in centrifu- 
gal pumps when the liquid pumped 
is an electrolyte. 

If metals are arranged in the order 
of their relative tendency to corrode 
through galvanic action, the resulting 
tabulation is termed a “galvanic se- 
ries.” The galvanic series presented 
in Table 1 gives an approximate idea 
of the interrelation of metals most 
commonly used in centrifugal pump 
construction. The relative position of 
the listed metals is subject to some 
changes. However, changes between 
adjoining groups of metals are un- 
usual. 


Salt Water Pumps 


Centrifugal pumps handling salt or 
sea water may be built with standard 
fittings, that is cast-iron casings and 
bronze trim, in all iron, all bronze, or 
with iron casings and stainless fit- 
tings, depending on a number of fac- 
tors. 

Thousands of standard fitted 
pumps are in use handling sea water, 
but occasionally that type is not suit- 
able, mostly when the sea water is 
contaminated, as is the case with har- 
bor waters. Failures are usually due 
to galvanic action between the bronze 
parts and the cast-iron casing, which 
graphitizes and is ultimately a total 
loss. The galvanic action is acceler- 
ated under high suction lift condi- 
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tions, due to the release of oxygen 
from the water. 

Although an all-iron pump appar- 
ently avoids the electrolytic action be- 
tween bronze parts and cast-iron cas- 
ings, such action may still occur. A 
certain amount of iron dissolution may 
take place, leaving graphitized areas, 
which perform as cathodes to the un- 
touched anodic parts of cast iron. The 
resulting galvanic action is self-accel- 
erated. To avoid the graphitization 
and poor resistance to cavitation of 
cast-iron impellers, these and other 
small pump parts may be made of 
stainless steel. 

In general, an all-bronze pump 
should give the longest life for sea 
water conditions and instances are re- 
corded of all-bronze pumps lasting 
more than 20 years handling sea or 
harbor water. Some harbor waters are 
contaminated by chemicals that make 
bronze unsuitable. 


Effect of Structural Features 


Although in many cases the choice 
of materials can be made mainly from 
the point of view of corrosion and 
abrasion resistance, the structural fea- 
tures of a given pump part may play 
a definite role in the final material 
selection. Some parts, for instance, 
may require extremely thin wall sec- 
tions, for which a material such as 
cast iron would be unsuitable, even 
though it may be suitable from the 
point of view of corrosion. Other 
parts, such as shaft sleeves, require 
a high degree of polish. Obviously, 
only materials capable of receiving 
such a finish can be used for these 
parts. 

Wherever the structural design fea- 
tures require the use of pressed-on or 
shrunk-on parts, the material used for 
these parts must be suitable for this 
method of mounting. For instance, 
when pump impellers have to be 
shrunk on the shaft, bronze cannot 
be used and the selection is restricted 
to cast steel or stainless steel. 

One of the important factors in the 
strength of metal castings is the rela- 
tive uniformity of cross-sections of 
various portions of the casting. The 
more uniform these cross-sections, the 
stronger will be the casting and 
the less will be the possibility of in- 
ternal cracks, inclusions, etc. An ex- 
ample of the inter-relation of struc- 
tural features and material problems 
is shown in the construction of doub- 
le-suction impellers (see Fig. 2). The 
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Table | 


Galvanic Series of 
Metals Commonly U 
In Pump Construction 


Corroded End (Anodic) 
Zinc 
Iron 
Chromium Iron 
Chromium Nickel Iron 
Tin 
Lead 

| Brasses 

Bronzes 
Nickel Copper Alloys 
Copper 

Protected End (Cathodic) 








NOTE: The series is not complete, as 
it includes only those materials most 
commonly encountered in centrifugal 
pump construction. In addition, it does 
not include the various stainless steels 
used for pump impellers, wearing rings 
or sleeves. The position of these metals 
in the series cannot be definitely fixed 
as it has been known to change depend- 
ing on the exact nature of the elec- 
trolyte. It is safe to state, however, that 
with a weak electrolyte such as slightly 
acid or slightly alkaline water, they 
will occupy a position in the iron and 
chrome iron group and that the galvanic 
action between these metals is almost 
negligible. 











central hub of double-suction impel- 
lers is generally cored out, especially 
in the case of large impellers, in order 
to avoid the formation of a heavy 


Runner 
vanes 


FIG. 2. CORING of impeller hub for 
foundry reasons. 


cross-section which might lead to por- 
ous and imperfect castings. 


Effect of Load Factor 


It is obvious that the selection of 
metals that would give the longest pos- 
sible life for a temporary installation 
would be uneconomical. Thus, stand- 
ard fitted pumps may sometimes be 
applied on a service where corrosion 
or erosion will wear the pumps out 
in relatively short time, because the 
pump would no longer be needed 
when it is worn out. The same reason- 
ing applies to installations where the 
pump is operated an extremely small 
percentage of the time, as long as con- 
tact with the liquid pumped during 
the idle periods does not continue the 
disintegration process or as long as 
the pump can be drained and flushed 
out. 

In other words, common sense dic- 
tates that the choice of materials be 
based on considerations of optimum 
economic life ; that is, on the selection 
of such a combination that the initial 
cost plus the cost of possible replace- 
ment parts and of the necessary labor 
in replacing these parts yields the low- 
est over-all total investment during 
the expected life of the equipment. 
Thus, in many instances the choice of 
materials will be neither the cheapest 
nor the most expensive which may be 
available. 

On the other hand, where outstand- 
ing reliability is desired the best ma- 
terials are none too good, even if a 
pump is to operate but once in ten 
years. A good example of this is the 
pumps used in naval shipboard serv- 
ice. Although operation of the cen- 
trifugal pumps on board ship is rela- 
tively infrequent in peacetime and not 
all the equipment installed is operated 
constantly even in war time, the most 
rigid specifications as regards mate- 
rials are enforced because failure of 
any part of the equipment may prove 
fatal. 


Effect of Metallurgical Advances 


There are two fields in which met- 
allurgical advances have had a marked 
effect on centrifugal pump design. 
These are the pumpage of chemicals 
and the handling of boiler feed water. 
The selection of materials for centri- 
fugal pumps handling chemicals is 
naturally dependent on the particular 
liquid in question. This service is a 
specialized field and one can general- 
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FIG. |. EFFECT of temperature on pH and boiler feed pump material recommendations. 


ly obtain detailed information from 
the manufacturers actively engaged in 
production of chemical pumps. 

Boiler feed pumps present a more 
general interest and as the selection 
of materials for this type of pump 
has been the most affected of all the 
general classes of centrifugal pumps 
by metallurgical developments of the 
last 15 years, it may be interesting to 
discuss the present trends in boiler 
feed pump material selection. 

Most boiler feed pumps designed 
for pressures of 800 psi and above 
are now stainless-steel fitted, regard- 
less of temperature or feedwater anal- 
ysis. The use of stainless steel for 
impellers, wearing rings, sleeves, etc., 
shows signs of extending to even low- 
er pressures. Today it is almost man- 
datory under all pressure conditions 
for temperatures over 250°F and for 
all installations where the feedwater 
pH is either below 7.0 (neutral) or 
over 8.5. 

Since approximately 1944, in addi- 
tion to the use of stainless steels for 
the internal parts of centrifugal boil- 
er feed pumps, stainless steel casings 
have been utilized to a much greater 


extent than before. A definite impetus 
in this direction had been given by 
the findings of an investigation con- 
ducted by the Boiler Auxiliary Sub- 
Committee of the Prime Movers Com- 
mittee of the Edison Electric Institute. 
This investigation was initiated to de- 
termine the cause of the rapid pump 
deterioration being experienced in 
many of the higher-pressure power 
plants, a condition which had reached 
alarming proportions in the early 
1940's. Among the various findings 
made by this sub-committee was the 
fact that stainless steels (5% chromi- 
um and better) are immune to the 
attack of any boiler feedwater so far 
encountered. 


The following table has been pre- 
pared as a general guide for the selec- 
tion of boiler feed pump materials: 

Generally, straight chromium steels 
are used, with chromium content at 
the 5, 9, or 13% level. Austenitic chro- 
mium-nickel steels (18% chromium, 
8% nickel; or the higher 25% chro- 
mium, 20% nickel type) are not prac- 
tical for boiler feed service. Austen- 
itic steels have a coefficient of expan- 
sion approaching that of bronze and 
40% greater than that of either carbon 
steel or of the lower chromium con- 
tent steels. This difference in coeffi- 
cient of expansion would lead to op- 
erational difficulties if the pump han- 
dles hot water. 





Casing Fittings 


Cast iron Bronze 


Cast iron Stainless 


stee| 


Stainless 
steel 


Stainless 
steel 


encountered 


Max. 
Temp. 


250°F 


Use 


pH neutral to 8.5, 
unless water is known 
to have corrosive action. 


350°F Any pH, unless water is 
known to have excessive 
corrosive action 

Any temp. 


Any pH and where water is 
normally 


corrosive or previous 
trouble reported 
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The Bal ar eae section of Miami 3 Beach—Site of the 
80th AWWA annual conference 


® A RECORD-BREAKING registration of public water supply 
leaders from the United States, Canada and Cuba, and a 
number of foreign visitors, is expected to attend the 80th 
annual conference of the American Water Works As- 
sociation which will be held in the Bal Harbour section, 
Miami Beach, Florida, from May 15 to May 20, 1960. 
The tentative program for the conference includes 
two general sessions, fourteen technical sessions and a 
series of committee meetings that will concern themselves 


Session |—Monday AM—May 16 
General Session 


ee ae ee ar ee Lauren W. Grayson 
Challenges of the Water Industry Raymond J. Faust 
Aims and Objectives—Committee Report Fred A. Ejidsness 
Highway-Utility Problems and Programs .Sam Houston 


Session 2—Monday PM—May !6 


Management Division - Research 

Harry A. Faber 

Albert E. Berry 
..R. G. Allen 


Research in the United States 

Research in Canada 

Research in the United Kingdom 

What AWWA Should Be Doing in Research— 


Open Discussion Led by Thurston E. Larson 


Session 3—Monday PM—May 16 
Ground Water 


Quality and Waste Disposal .......... Matthew Irvin Rorabaugh 

Recharge—Panel Discussion Richard T. Sniegocki 
W. L. Broadhurst. 
W. Fred Welsch, 


Water Resources Division - 
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AWWA Technical 
Program 


mainly with the problems arising from the unprecedented 
surges of population as related to water useage. 

In addition, a full schedule of social and entertainment 
features has been arranged by C. F. Wertz of Miami, 
A.W.W.A. vice president, who is the general chairman 
of the conference. 

Raymond J. Faust, secretary of the A.W.W.A., has 
announced the following program of sessions that will be 
held during the meeting. 


Robert J. Kleberg, 
Jr., Richard M. Kle- 
berg, Jr., Frank H. 
Dotterweich 


Salt Water Encroachment Francis A. Kohout 


Session ase AM—May 17 


pen Session 
Water Works yet earl Committee 


Any phase of this Twenty Committee activity may be discussed 
from the floor. This is entirely an informal meeting. Committee 
Chairman will be present for participation. 


Session 5—Tuesday AM—May 17 
Purification Division - Water Standards 
Introduction 


New U. S. Public Health Service Drinking Water 
Standards O. C. Hopkins, 
Oscar Gullans 
Quality Water Standard .........ccccccccccess Elwood L. Bean 
Operator’s Viewpoint John R. Baylis 
Legal V iewpoint Frank E. Maloney 
Open Discussion 


Ray L.Derby 





Session 6—Tuesday PM—May 17 


Management Division - Commercial 


Machine Billing Procedures— 
Panel Discussion 

Administrative Manuals 

Election of Officers 

Present Philosophies of Rate Making ........ Samuel S. Baxter 


R. D. Tompkins, John G. Copley 
William D. Hurst 


Session 7—Tuesday PM—May 17 
Distribution Division - Water Mains 
Water Main Breaks— 
Panel Discussion Gerald E. Arnold ( Mod.) 
Edward J. Clark, 
Gerald Remus 
Howard W. Niemeyer 
Henry J. Graeser 
Thurston E. Larson 
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Comparison of Various State Water Works _ ‘ 

Criteria William W. 
Committee Reports 


Aultman 


Session 12—Thursday AM—May 19 
Water Resources Division - Surface Supplies 


Joseph VanBrunt Wells 
-Col. Paul Troxler 


\ New Look in Streamflow Data 
The Everglades—Past, Present and Future .. 
Taste and Odor Problems in New Reservoirs 
Located im Wooded Acene 6.2.5 fisidiccciavas E. Jerry Allen 
Election of Officers 
Progress in Water Desalting 
Water For Tomorrow 


Allen Cywin, L. S. Finch 
Gordon E. McCallum, 
Robert W. Haywood, Jr. 


Session 13—Thursday AM—May 1!9 
Distribution Division - Pipe, Coatings and Construction 
Report on Cooper Water Service Study Kenneth E. Shull 
Election of Officers 


Session 8—Tuesday PM—May 1|7 


Plastics & Plastic Pipe mS 
Some Solutions to Unusual Pipeline 
Construction Problems 


Water Resources Division - Water Storage 


Joint Sealing in Concrete Paved Reservoirs 


Underground Waste Disposal— 


Task Group Report ...............0+2- 
Ground Water Recharge—Task Group Report ... 
Operation Experiences Under New Water 


Laws 
Air Inflated Dams 


Session 9—Wednesday AM—May 1!8 


General Session 
U. S. Water Resources 


Protection of Water Resources ........... 


Water Resources in Florida 


éneewe Meee 


isa Mark D. Hollis 


....H. Ward Taylor ; ; , ; aa 
Epoxy Resins For Coating Pipes and Tanks 


ores Lynn M. Miller 


.John J. Baffa 


Harry E. Jordan 
Imbertson 


Sweitzer 


. Arthur Price, 
Harold L. Gunther, 
Dean C. Noll 
...Loring E. Tabor 


Session 14—Thursday AM—May 19 


Advancement-Management Division - Financing Water Utilities 


The Advancement Program 


Accomplishments 


Fred Merryfield 


How Bond Issues Were Passed: 


Theodore M. Schad 


John W. Wakefield 


New Constitution and By-Laws ........... Lauren W. Grayson 


Session 10—Wednesday PM—May 1|8 


Open Session 


Water Works Practice Committee 


Revision of Positive Displacement 
Meter Standard 
Review of Various Types of Concrete 


Preeane’ Fee Wb Be. sis oo os ck spcsias. Ernest W. Whitlock 
Progress in Certification ................. 
Teel Tank Painting—Including Resins ..... 
Se PU GED cn cacumsosacnxadwaes. 


Session ||—Wednesday PM—May 1!8 
Purification Division - Coagulation and Reports 


Pe er rere er ee ee A. P. Black 


Discussion 


Recovery and Reuse of Alum Sludge ...... 


Election of Officers 


James G. Carns, Jr. 


» walle Lewis S. 
+ aehaes J. O. Jackson 
akg eee i. 7 


keaaeee J. M. Roberts 


Fergus Falls, Minnesota 
Denver, Colorado 
Community Relations is a Day to Day Job 


Howard J. Sowden 
Robert S. Millar 
.. Thomas V. O'Leary 


Session 15—Thursday PM—May 1!9 


Joint Session 


Distribution & Management Divisions 


Water Demands 


Progress Report 
Submersible Water Well Pumps 
Work Measurements and Standards 


H. E. Hudson, Jr. 
Claud R. Erickson 
>. Adleman 


Duties and Responsibilities of the 


Utility Manager 


Finch 
Animas River 
Howson 


Estimating Human Radiation Exposure on the 
E 


William R. Seeger 


Session 16—Thursday PM—May 19 


Purification Division - Pollutants in Water 


Tsivoglou, 
S. D. Shearer, 

J. D. Jones, 

D. A. Clark 


Pollutions in Water—Panel Discussion 


Chemicals 


Rolf Eliassen 


Open Discussion 


Effects of Salinity Caused by Irrigation 
Effects of Sewage & Industrial Wastes .. 
Effects of Syndets 

Effects on Taste and Odors 


Effects of Fertilizers, Agriculture & Aquatic 


Clarence M. Tarzwell 
V. Wilcox 

..Ralph E. Fuhrman 
Graham Walton 

H. O. Hartung 





Connecticut To Test Using 
Reservoirs for Recreational 
Activities 


The formation of a special commis- 
sion to regulate the use of the recently 
completed Hogback Dam Reservoir 
for public recreation was announced 
by the Connecticut State Board of 
Fisheries and Game. 

Director Lyle M. Thorpe said the 
work of the new commission will be 


a pilot attempt of the state to use 
drinking water reservoirs for recrea- 
tional use. He said there have been 
repeated objections to such multiple 
use of the reservoirs although it is a 
practice is some other states. 

The creation of the commission was 
authorized by the 1949 state legisla- 
ture in a public act approving con- 
struction of the Dam. The legislation 
authorized a seven-member commis- 
sion which would include the repre- 


sentatives of the four towns affected 
by the Dam, and three agencies: the 
Metropolitan District Commission, 
the State Health Department and the 
State Board of Fisheries and Game. 

The recreational use of the Dam 
was offered as a compromise by the 
Metropolitan District Commission aft- 
er previous attempts to obtain auth- 
orization for construction of the dam 
were unsuccessful. 
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REPORT FROM ABROAD 








London County, Beacon Plant treats 178 mgd after 


Sewage Works Expansion costing 
over $27 million 


EDITOR’S NOTE: A century old British sewage treatment plant 


has been remodeled and enlarged to pro\ide complete treatment 


to an average daily dry weather sewage flow of 178 mgd. The 


plant serves an area of 112 sq. miles having nearly 2,500 miles 


of sewers. 


Primary treatment includes screening, grit removal, preaeration 


and settling. Primary and secondary sludge digestion includes 


facilities for prethickening raw sludge, sludge gas storage and a 


fleet of ships to dispose of digested sludge at sea. Secondary treat- 


ment is by activated sludge. 


The author describes a tremendous physical plant with a capa- 


bility for even additional expansion. 


@ EXTENSIONS costing over 27 mil- 
lion dollars have recently been com- 
pleted to the London County Coun- 
Northern Outfall Works at 
Beckton, on the eastern outskirts of 
London, England. 

History of the works goes back 
nearly a century. In 1864 three out- 
fall sewers and four large storage 
reservoirs capable of holding six 
hours’ dry weather flow were com- 
pleted. Covered sedimentation chan- 
nels with a capacity of 13 mil. gal. 
sludge settling tanks, pumping plant, 
and elevated sludge storage tanks 
were constructed in 1889 and a fleet 
of six ships was commissioned to 
dispose of sludge at sea. 

In 1931 a surface aeration plant 
to treat 10 mil. gal. of sewage a day 
was brought into operation ; later en- 
largements enabled capacity to expand 


cil’s 
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to 60 mgd. The second world war 
interrupted further development and 
it was not until 1951, when govern- 
ment restrictions on capital expendi- 
ture were relaxed, that expansion 
was resumed. The latest extensions, 
now completed, include an activated 
sludge plant to give biological treat- 
ment to an additional 60 mil. gal. of 
sewage a day, a sludge digestion 
plant to digest all the sludge pro- 
duced, and a power house for gener- 
ating electricity and providing com- 
pressed air. Although the present 
programme of extensions at the works 
is now complete, provision has been 
made in the lay-out for future addi- 
tional plant if it should prove nec- 
essary. 

The area draining to the works 
comprises the whole of the adminis- 
trative county of London north of 


by WILLIAM A. HEATH 
London, England 


the River Thames together with the 
out-county areas of East Ham, West 
Ham, Ilford, Barking, Leyton, Walt- 
hamstow, Hornsey, Tottenham, Wood 
Green, Willesden and Acton. This 
area totals 112 square miles and has 
a population of nearly three millions. 

There are 237 miles of main sew- 
ers in the area; 1,220 miles of local 
sewers ; over 1,00 miles of sewers in 
the out-county areas; and six pump- 
ing stations with an aggregate pump- 
ing capacity of 69 mil. gal./hr. 

Five 9 ft. by 9 ft. horseshoe-shaped 
brick sewers built in an embankment 
convey the sewage and storm water 
to the works. No pumping is re- 
quired as the sewage flows by grav- 
ity through the plant and the treated 
effluent discharges to the River 
Thames at Barking Creek. The dry 
weather flow at the works is 178 
mgd. 

The works is sited on marshland 
and the strata consist of peat and 
poor quality clay overlying ballast 
which varies considerably in thick- 
ness. 


Primary Treatment 


Six detritus pits each 130 ft. long 
are provided to deal with flows up to 
a rate of 750 mgd. Flow to each 
pit is controlled by hydraulically op- 
erated penstocks to a velocity of be- 
tween 0.8 and 1.2 ft/sec. Between 
these velocities the sand and grit set- 
tles in the pits. The grit in the pits 
is removed by dragline scrapers which 
deposit it on a moving belt for con- 
veyance to a storage hopper. It is 
finally disposed of as fill on adjacent 
low-lying land. 





Remote control panels for operat- 
ing the penstocks are installed in the 
control house together with hy- 
draulic pumping sets and a stand-by 
generator for use in case of a failure 
in the main supply of electricity. The 
amount of grit removed in a year is 
approximately 10,000 tons. 

All sewage flowing to the new pri- 
mary sedimentation tanks passes 
through course and medium screens. 
The screens are brought into opera- 
tion according to the rate of flow. 
Six sets of coarse and medium screens 
are provided. 

The screenings collected on the 
medium screens are mechanically 
raked and passed through disintegra- 
tors. The disintegrated screenings are 
returned to the sewage upstream of 
the screens. 

A control room is provided in the 
screen house where all penstocks in 
the vicinity of this house can be op- 
erated by remote control. This room 
also contains the venturi meter flow 
indicators and charts registering the 
flow through the sedimentation tanks. 

After screening, the sewage is giv- 
en pre-aeration treatment in the twin 
supply channels leading to the sedi- 
mentation tanks. The air, normally 
3,000 cfm, is supplied by electrically- 
driven “Roots” type blowers. The re- 
tention time in the channels average 
20 minutes. 

The sixteen sedimentation tanks, 
each 250 ft. long between inlet and 
outlet weirs, 75 ft. wide and 11 ft. 
deep, have a total capacity of 20 mil. 
gal. and are designed to treat a max- 
imum rate of flow of 300 mgd. 

These tanks remove approximately 


ACTIVATED SLUDGE plant no. | and reaeration channels (left). 


ft long. 


DETRITUS PITS, general view show- 
ing scrape loader, conveyor belt and 


hopper. 


70 per cent of the suspended solids in 
the sewage. The effluent passes over 
outlet weirs to an open 
connected to the activated 
plants for secondary treatment. 

The sludge which settles on the 
floor of the tanks is swept by elec- 
trically driven Mieder type scrapers 
to troughs at the inlet end of the 
tanks where transverse “flight collec- 
tors” sweep the sludge to a hopper 
between each pair of tanks. Sludge 
is removed from the tanks by tele- 
scopic weirs and flows by gravity to 
sumps at the sludge pumping station 
where it is pumped to the sludge di- 
gestion plant. 

Four sludge pumps, each capable 
of pumping 600 tons an hour; and 
two drainage pumps, each with a 
capacity of 1,000 tons an hour; are 
provided in the sludge pump house. 
The sludge pumps come into opera- 
tion automatically when the sludge in 
the sumps reaches 
level. 


channel 
sludge 


a predetermined 


Secondary treatment 
Activated sludge plant No. 1, a 
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partial treatment plant, is a surface 
aeration plant with separate reaera- 
tion by diffused air. 

In this plant the activated sludge 
is reaerated by air blowing for ap- 
proximately 60 hours in reaeration 
channels, somewhat similar in design 
to normal “ridge and furrow” aera- 
tion sets, before being returned to 
the aeration sets. In the six aera- 
tion sets the activated sludge and 
settled sewage are mixed and circu- 
lated by means of paddles in double 
compartment channels with  inter- 
communicating ducts before passing 
to the final settling tanks. The re- 
spective capacities of the reaeration 
channels and aeration sets are 7.2 
and 7.0 mil. gal. 

Activated sludge plant No. 2 is a 
diffused air plant which treats 60 
mil. gal. of settled sewage a day. 
There are six aeration fifteen 
final settling tanks, a control house 
and a pumping station. 

The aeration sets have a total ca- 
pacity of 22.8 mil. gal. giving 9 hours’ 
retention time for a flow to 60 mgd. 

Each aeration set has eight chan- 
nels, 390 ft. long, 16 ft. wide and 14 
ft. deep, fitted with about 15,000 
seven inch dia. diffusers for blow- 
ing air into the mixture of sewage 
and activated sludge. 

The total quantity of air supplied 
to the diffused air plant, including 
that used in supply channels and air 
lifts, is 70,000 cim of free air at 6.5 
to 7.5 psi pressure. 

The mixture of settled sewage and 
activated sludge flows through the 
eight channels of each set before 
passing to the final settling tanks 


sets, 


Operating gallery for no. 2 plant (right) is over 1,000 
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where the activated sludge is set- 
tled out and returned to the aera- 
tion sets. 

The final settling tanks are 110 ft. 
in diameter and the depth of the flow 
below the circular double outlet weir 
is 12 ft. at the periphery and 14 ft. 
at the centre. The activated sludge 
settles to the floors of the tanks and 
is swept to central hoppers by “tow- 
arm” Dorr scrapers. Sludge is then 
returned to the aeration sets through 
pipe lines, air lifts and open chan- 
nels. The air lifts are designed to 
lift to a maximum of 30 mgd of 
sludge to the aeration sets for mix- 
ing with the settled sewage. 

The final effluent discharges over 
the outlet weirs to the main effluent 
channel leading to the River Thames. 

The main controls and meters for 
the operation of the plant are con- 
centrated in an operating gallery over 
1,000 ft. long by 46 ft. wide. Incor- 
porated in the gallery is the pump- 
ing station housing drainage pumps 
and surplus sludge pumps. 


Sludge treatment 


The sludge (including surplus ac- 
tivated sludge) 


from the primary 
sedimentation 


tanks and the sedi- 
mentation channels is pumped to four 


dewatering tanks with a total capac- 
ity of 19,000 tons. These tanks are 
each fitted with “picket fence” thick- 
ener mechanisms and are normally 
worked as two pairs. 


The full sequence of filling and 
thickening, decanting and empty- 
ing occupies 48 hours and is auto- 
matically controlled by a time clock 
and relay panel in the control room. 

The thickened sludge from the de- 
watering tanks is pumped simultane- 
ously to 16 primary digestion tanks 
via a system of pipes arranged to 
give uniform distribution. Before 
entering these tanks, the sludge pas- 
ses through heat exchangers of the 
“Rosenblad” type where heat is re- 
covered from the outgoing sludge and 
transferred to the ingoing sludge. 
The amount of heat transferred is in 
the order of 7.5 mil. BTU/hr when 
the outgoing sludge is reduced in 
temperature by 15 deg. F. 

There are 16 primary digestion 
tanks each 80 ft. diameter by approx- 
imately 32 ft. side water depth, with 
a total capacity of 76,000 tons. The 
temperature of the sludge in the tanks 
is maintained at 85 deg. F. by means 
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FINAL SETTLING tanks are 110 ft. in diameter. 


of two external heaters. The external 
heaters are supplied with water heated 
by waste heat recovered from the ex- 
haust gases from the gas turbines in 
the power house. 

Each tank has a spiral-guided float- 
ing gas-holder having a total capacity 
of approximately 28,000 cu. ft. This 
represents 6.5 hours’ storage of the 
normal full day’s production of 2.5 
mil. cu. ft. of sludge gas. The gas 
has a normal composition by volume 
of 70 per cent methane and 30 per 
cent carbon dioxide, and a net calor- 
ific value of approximately 625 BTU 
cu ft. 

After approximately 10 days’ di- 
gestion in the primary tanks the sludge 
gravitates to four open secondary 
tanks for a further period of diges- 
tion to assist in the dewatering of 
the sludge and so reduce the volume 
for disposal at sea. The storage res- 
ervoirs constructed in 1864 have been 
converted for use as secondary di- 
gestion tanks and have a total capac- 
ity of 192,000 tons. 

Provision is made for decanting 
liquor at various depths and the liq- 
uor is pumped back to the incoming 
sewers. In the pump houses adjacent 
to the secondary tanks four pumps 
each of 2,400 tons an hour capacity 
and two pumps of 200 tons an hour 
capacity are provided for pumping 
digested sludge to overhead storage 
tanks or direct to the sludge ves- 
sels. 

Four twin-screw oil-fired sludge 
ships, each of approximately 1,500 
tons capacity, are in service for dis- 
posal of the sludge at the Black Deep, 
off the mouth of the River Thames, 
some 55 miles from the works. 


Power house 


The power house, 280 ft. long by 
105 ft. wide, is constructed in rein- 
forced concrete with a shell room of 


pre-cast sections, post-tensioned in 
situ. It houses five gas turbine blow- 
ers, three gas turbine alternators, air 
filtration plant, gas compressors, heat 
exchangers and other ancillary Plant. 

Both the blowers and the alternat- 
ors are driven by similar turbines of 
960 BHP. These are of the open 
cycle two-shaft design developing the 
required horse power at moderate 
blade temperature. 

The brake thermal efficiency of 
the turbines is 21.2 per cent and the 
waste heat recovery improves the 
overall efficiency of the installation 
to approximately 50 per cent. Sludge 
gas is normally used as a fuel, but 
diesel oil or fuel oil can be used as 
an alternative fuel. 

The air blowers are of the cen- 
trifugal single stage double inlet type 
and each supplies 25,000 cfm of air 
at 7.5 psi pressure. 

The alternators generate 620 kw 
at 3,300 volts and 0.8 power factor 
running at 1,500 rpm. 

Sludge gas is delivered at a pres- 
sure of 4 inches water gauge and is 
compressed to 120 psi by means of 
five electrically-driven compressors 
which are automatically brought into 
service as required. 

The eight water heaters associated 
with the gas turbines each extract 3,- 
100,000 BTU/hr from the exhaust 
gases and heat water for sludge heat- 
ing from 125 deg. F. to 165 deg. F. 

Six electrostatic precipitators, each 
filtering 45,000 cfm, are installed to 
ensure a very clean air supply for 
the diffusers and the gas turbines. 

All necessary instruments are fit- 
ted to provide complete information 
on plant operating conditions. The 
principal instruments and controls are 
grouped in the control room, includ- 
ing a main electrical control panel 
for the remote operation and control 
of the 3,300 and 415 volt switch- 





gear, alternators, and gas compressor 
motors. The control panel is complete 
with a mimic diagram which gives 
immediate indication of the switch- 
ing arrangements and plant in serv- 
ice. 


Ancillary buildings 

Ancillary buildings include an ad- 
ministration block, laboratories, a 
workshop and stores and staff ac- 
commodation for day workers. 

Systematic examination is made in 
the general laboratory of samples of 
sewage, effluents and sludge from 
all important points and at all stages 
of treatment. It is essential that the 


samples analysed should be repre- 
sentative and for this reason hourly 
samples are taken by automatic ap- 
paratus at several positions in the 
plant. 

There is also a research laboratory 
where staff are engaged on the in- 
vestigation of works problems as well 
as on the wider issues connected with 
sewage and trade effluent treatment. 

The laboratories have a compre- 
hensive range of equipment includ- 
ing electronic apparatus with 
ally constructed counter heads 
are used in conjunction with radio- 
chemical tracers to study the move- 
ment of sewage and effluents in the 
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treatment plant. 

In the old engine house two die- 
sel driven and one electricically driv- 
en sludge pumping sets and two elec- 
trically driven liquor pumps together 
with the hydraulic pumping sets are 
in use in connection with the opera- 
tion of the old sedimentation channels. 

The general scheme of electrical 
distribution at the works consist of 
a 3,300 volt ring main passing through 
five sub-stations and the power house. 
Each sub-station contains high vol- 
tage switchgear to control the ring 
main and one or more 500 kva 3,300- 
/415 volt transformers, and low ten- 
sion distribution switchgear. 





Mammoth Pool Project 
Nears Completion 

The first generating unit of South- 
ern California Edison Company's 
$50,000,000 Mammoth Pool project 
was put into operation recently, vir- 
tually completing one of the West's 
latest great hydroelectric projects. 
Mammoth Pool’s second unit is ex- 
pected to be put into service later 
this month. 

The project is the newest addition 
to Edison's intensive development of 
its Big Creek-San Joaquin River hy- 
droelectric system in the High Sierra, 
approximately 60 miles northeast of 
Fresno. 

This multi-purpose power project, 
conceived in the 1890's, has been de- 
veloped during the past 49 years with 
a total investment of approximately 
$212,000,000. Fourteen dams, six 
major lakes and eight powerhouses 
have been created in this wilderness. 
They control the waters of the San 
Joaquin River and its tributaries for 
use not only in the generation of elec- 
tricity but also for recreation, flood 
control and storage of irrigation wa- 
ter. 

The water which turns the turbines 
comes to the powerhouse through an 
eight-mile tunnel, which was cut 
through solid rock from the Mam- 
moth Pool lake upstream. 

To create the lake, Edison had one 
of the world’s highest rolled earth 
fill dams constructed (450 feet from 
bedrock). Behind the 30-story-high 
dam, a new lake with a capacity of 
approximately 123,000 acre feet is 
now filling, and will be available for 
recreational use this summer. 


Because of the intensive develop- 
ment and control of San Joaquin Riv- 
er by the investor-owned utility’s Big 
Creek-San Joaquin River project, it 
has been described as a model of effi- 
cient development of a natural re- 
source. The river’s waters are known 
to engineers as the “hardest working 
water in the world,” because the water 
is used over and over to generate elec- 
tricity in powerhouses at successively 
lower altitudes. 

For construction of the Mammoth 
Pool project, fifteen miles of new 
roads and bridges were built. Many 
of these will be turned over to the 
U. S. Forestry Service for recreation 
use by the public and for fire fighting. 


Artificial Recharge of 
Ground Water 


Experimental “artificial recharge” 
of water-bearing rocks a few miles 
east of Walla Walla, Wash., has 
shown the practicability of using this 
means of back-stopping the municipal 
water supply. 

The experiment was made as part 
of a long-term cooperative program of 
the Department of the Interior’s, 
Geological Survey and the Washing- 
ton State Department of Converva- 
tion to evaluate the State’s ground- 
water resources and devise conserva- 
tion techniques. 

About 70-acre feet of the creek wa- 
ter was injected, at an average rate 
of 650 gallons per minute, into an 
1,169-foot municipal we!! penetrating 
the water-bearing rock formation 
known to geologists as the Columbia 
River basalt. The study area is one 
in which the structure of the rocks 


limits natural recharge, and there has 
been concern over the persistent low- 
ering of water level caused by years 
of pumping. 

The chemical and_ bacteriological 
quality of the injected water was ex- 
cellent, and it contained only 2 parts 
per million of suspended sediment. Al- 
though the quantity of water injected 
was small, the experiment was suc- 
cessful in showing that artificial re- 
charge of basalt on a continuing basis 
is feasible. 

Some reduction in well yield oc- 
curred as a result of the recharging 
experiment. However, it is believed 
that the loss does not represent per- 
manent deterioration of the well. 
With a carefully controlled schedule 
of alternating recharge and pumping, 
it is believed that as much as 1,000 
gpm can be injected into the well dur- 
ing the nine.months of the year when 
the creek water is available. 


North Carolina Acts For 
Clean Streams 

By adopting classifications for wa- 
ter quality of the Neuse River Basin, 
the North Carolina State Stream San- 
itation Committee set standards to be 
met by Municipal and industrial water 
users, effective April 1. 

The committee followed staff rec- 
ommendations by making a number 
of changes in original classification 
proposals. Its action was based on re- 
quests made during public hearings 
last June in Goldsboro and New Bern. 

With the adoption of water stand- 
ards, the committee now can take legal 
steps, if necessary, to clean up areas 
of pollution in the Neuse. 
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PRIMARY METER 


by W. BRUCE MURRAY, Civil Engr. Assoc., 
Water Dept., Long Beach, Calif. 


EDITOR’S NOTE: The device described is a “do it yourself” 


approach for maintaining a desired pH value within plus or minus 


0.05 units in treated water. The operation of the device is ex- 


plained and each component part is identified so that anyone 


with a limited knowledge of electronics can build such a device 


himself. 


@ MUNICIPAL TREATMENT PLANTS are 
generally required to practice some 
form of pH correction on their fin- 
ished water as a means of correcting 
any corrosive tendencies the water 
may have acquired during treatment. 
Changes in prechlorination or coagu- 
lation dosages or even variations in 
the raw water itself provide operating 
personnel a problem in maintaining 
a continuously uniform pH, The de- 
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vice described here is an inexpensive 
controller which can be assembled by 
anyone with a moderate knowledge 
of electronics. Although basically 
simple, the accuracy of the device is 
such that it will hold the desired pH 
on the finished water to +0.05 units. 


How the device operates 


To illustrate the method in which 
the pH control device functions, sup- 


pose as a typical example it is desired 
to maintain a uniform pH in the ef- 
fluent of a treatment plant in which 
the pH value is normally quite ir- 
regular. Consider the plant effluent at 
a variable flow Q to be metered by a 
primary meter which provides an elec- 
trical impulse each time it passes 
10,000 gallons of water. Located 
downstream at a certain distance $ 
from the point of chemical injection 
(caustic soda in this example) is a 
pH detecting electrode assembly 
which is continuously sampling the 
effluent and furnishing a dc output to 
a meter relay proportional to the in- 
staneous pH of the effluent. Opposing 
this electrical signal is the output from 
a bridge circuit which establishes an 
electrical value equivalent to the de- 
sired pH. At electrical zero (the 
point of bridge balance) the pH of 
the effluent is equal to the desired pH 





and there is no change in the rate of 
caustic adjustment. If there is a gain 
or loss in the pH of the effluent the 
indicating needle on the meter relay 
will deviate from its centered position 
and close with an appropriate set of 
relay contacts and eventually cause an 
increase or decrease in the rate of 
feed. The caustic soda pump in this 
illustration is operated on a time-im- 
pulse basis in which the pump will 
function just long enough to provide 
the quantity of caustic necessary to 
dose the 10,000 gallon increment of 
effluent water (as indicated by the 
primary meter) to the desired pH. 
The meter relay is indirectly respons- 
ible for either shortening or lengthen- 
ing the period of pump operation by 
varying the time constant of the pH 
control device every time an impulse 
is received from the primary meter. 
If the pH of the plant effluent is equal 
to the desired pH, the pump time con- 
stant remains unchanged since the 
meter relay is at balance and the caus- 
tic pump will continue to operate at 
the same previous time interval upon 
its next receipt of a 10,000 gallon im- 
pulse. Thus the automatic pH con- 
troller has two important features: 
proportional control (the frequency 
of pump operation is directly propor- 
tional to the number of impulses re- 
ceived or the rate of flow) and float- 
ing control (the amount of caustic 
entering the plant effluent per cycle 
is injected at a compensating rate as 
long as the pH deviates from the de- 
sired value). 

To summarize, the following se- 
quence of events takes place in the 
automatic control of pH: 

1. The primary meter initiates a 
cycle by providing an electric pulse 
to the pH control device. 

2. The caustic pump operates for 
a period of time as determined by the 
pH control device and attempts to 
supply just enough caustic to adjust 
the plant effluent to the proper pH. 

3. The pH electrode assembly lo- 
cated downstream from the point of 
caustic injection provides an output 
signal proportional to instantaneous 
pH of the plant effluent. 

a. If this output is higher than that 
furnished by the desired pH setting, 
the time constant in the pH control 
device is decreased thus shortening 
the “on time” of the caustic pump 
for the next cycle. 

b. If this output is lower than that 
furnished by the desired pH setting, 


FIG. 1. CONTROL CENTER for the device. Top view (left) shows reversible 


motor driven potentiometer; Front view (right) of control panel illustrates re- 


cording feature of controller. 


the time constant in the pH control 
device is increased thus lengthening 
the “‘on time” of the caustic pump 
for the next cycle. 

If this output is exactly the same 
as the desired pH setting, the time 
constant in the pH control device 
is left unchanged and the caustic 
pump time” is also left 
changed for the next cycle. 


“on un- 


Circuit Description 


The automatic pH control device 
illustrated in Figure 3 is essentially 
an electro-mechanical switch the con- 
tact time of which is dependent upon 
the variable potentiometer Ry and the 
three capacitors C;, Cs and C;. The 
SPDT relay RLY; in the plate cir- 
cuit of V» controls the “on and off” 
time of the caustic pump through the 
time limiting RC network on the 
parallel grids of Vy. During normal 
operation, upon receipt of a 10,000 
gallon impulse signal from the pri- 
mary meter, the SPDT relay RLY: 
will initiate a time cycle on the grids 
of Vs which will activate the caustic 
pump relay RLY, for a period of 
time sufficient to treat the 10,000 


FIG. 2. pH ELECTRODE assembly is 
mounted on plant effluent flume. 


gallon volume of water. With 
zero voltage across the RC network, 
maximum plate current flows through 
the coil of RLY, which closes the re- 
lay and disconnects the caustic pump 
from the circuit. The instantaneous 
closure of the contacts on RLY» 
throws a negative voltage across the 
RC network (Rg, Rio, Cs, Cg and C;) 
which charges this combination to a 
maximum value and causes the plate 
current of V» to fall to zero since the 
tube is at cut-off. The relay RLY, is 
deenergized in this condition and the 
caustic pump begins operation. The 
period of time the tube V» remains at 
cut-off is dependent upon the rate of 
current discharged through the fixed 
resistance Ryo and the variable re- 
sistance Ry. The circuit time constant 
with the components shown is 
T = 2.86 RC 

where, 

T = time in seconds _ 

C = capacity in microfarads, and 

R = resistance in megohms 
With the fixed capacity of eight 
microfarads (C; + Cg + C;) and the 
fixed resistance Ryo of 220,000 ohm, 


where, 
Rr = Ro + 0.22 (megohms) 

The variable resistance potentiom- 
eter Ry which provides 2.5 megohms 
of resistance in 40 turns is singularly 
the most important item in the cir- 
cuit, since with its unusual resolution 
time constants of a fraction of a sec- 
ond can be obtained within a few de- 
grees of shaft rotation. The double 
contact meter relay M. R. controls the 
resistance value of the potentiometer 
Ry by means of the reversible motor 
which is connected directly to its 
shaft. These contacts which are a 
part of the meter relay are located 
equidistant from electrical zero with 
the needle contact mechanism floating 
in the “dead zone” between either 
contact. If no error signal appears be- 
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T-125 volt @ ma power transformer with 
6.3 v. filament (Stancor PS 8415) 

S. D.— silicon diode, 150 ma; G. D.— ger- 
manium diode, IN34A 

R:—22 ohms, | watt, R-—3300 ohms, | watt; 
R:—4700 ohms, | watt; R.—5!,000 ohms, | 
watt; Rx—2,200 ohms, '/2 watt; Ri—220,000 
ohms, '/2 watt; R-—1000 ohm wirewound pot; 
Re—5000 ohm wirewound pot; R-—!000 ohm 
wirewound pot; Rs—2.5 megohm, 40 turn 
potentiometer, Series E (Helipot, Beckman 


AMPLIFIER 


Meter Relay: 


pH Amplifier: 


Electrode Assembly: 


Reversible Motor: 


Instruments, Inc.) 
Capacitors: 


Tubes: 


V-—6SN7GTA 
Relays: 


C:, C-——250 mfd 150 volt electrolytic; 
C;, C.—50 mfd 50 volt electrolytic; 
C;, Co, C-—2 mfd metallized paper 
V:—OC3, 105 volt voltage regulator; 


Battery: 
Switch: 
Misc: 


RLY:—SPDT plate circuit relay 10,000 ohm 


coil (Potter & Brumfield KCP5; RLY.—SPDT 


tween the bridge output consisting of 
the desired pH setting R;, the range 
adjustment Re, the fixed resistance 
Rs and the output from the pH ampli- 
fier, the needle contact remains in a 
position of balance and the motor driv- 
ing potentiometer Ry is inoperative. 
If an error signal does appear across 
the meter relay, the unbalance closes 
the needle mechanism with the ap- 
propriate contact and depending on 
the pH variation of the effluent, 
either increases or decreases the value 
of Ry with the direction of motor ro- 
tation. If it is desired to incorporate 
a recording mechanism into the con- 
troller it may be done by inserting a 
40 turn spiralled shaft between the 
motor and the potentiometer together 
with a pen arm mechanism and some 
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form of strip or circular chart as is 
illustrated in the drawing. 

The self-contained power supply is 
half-wave rectified and heavily fil- 
tered to reduce ripple. Regulation is 
necessary in order to obtain a uniform 
operating point for relay RLY, oper- 
ation. The bias voltage supply is a 
voltage doubler which receives its ac 
input from the 6.3 volt filament taps 
on the power transformer T. This 
bias voltage adjustment is variable 
from 0 to 13 volts by means of the 
bias voltage control R;. Note that the 
ac supply on the filament is left float- 
ing since the positive side of the dc 
output is grounded. With a fixed bias 
voltage of —9 volts dc applied to the 
RC network and to the grids of Vo, 
the time constant for the system 


115 volt 60 cycle relay, 2200 ohm coil (Potter 
& Brumfield KRPI1A) 

M. R.—Double contact, zero center 10-0-10 
microamps dc, Versatrol (Assembly Products, 
Inc., Chesterland, Ohio) 

Model W industrial pH meter (Beckman In- 
struments, Inc.) or Model 115 Photovolt elec- 
tronic pH meter (Photovolt Corporation) 
Flow through type, calomel and glass elec- 
trodes (Beckman Instruments, Inc.) 

R. M.—2 RPM, 115 volt 60 cycle synchronous 
motor, Series 430 (Bristol Company) 

B—1I.5 volt, size D 

SW—DPODT toggle 

8 x 10 inch aluminum chassis; P. L—pilot light, 
6.3 volt, octal sockets; one 40 revolution spiral 
geared shaft ('/4 inch) with follower set screw 
and pen arm mechanism for optional recorder. 


(length of pump operation per 10,000 
gallon cycle) varies from 3.7 to 27.5 
seconds with Ry changing from zero 
to 40 turns. Other time constants can 
be obtained by either increasing or 
decreasing the bias voltage supply or 
by adding or subtracting capacitance 
in the RC network. 


Plant application 


Two physical problems which con- 
cern themselves with the automatic 
pH control device is the method of 
uniformly dispensing the caustic soda 
solution to the plant effluent during 
a 10,000 gallon cycle and the distance 
the electrode assembly is placed down- 
stream from the point of chemical in- 
jection. 

If Q is the flow of water in mgd 





and T the time in seconds to pass 
10,000 gallons of water, it can be 
shown that: 


Equation 3 is a converging series 
since the larger values of Q produce 
smaller increments of T. Thus a pump 
operating at a fixed calibration point 
might possibly have a considerably 
longer “off” period at a minimum 
flow of the plant effluent than at a 
maximum flow which would amount 
to the caustic being added in slugs. 
This condition is very undesirable and 
is one of the most troublesome fea- 
tures of the time-impulse method of 
chemical treatment. With systems 
which flow by gravity a possible solu- 
tion is to inject the caustic soda into 
at least a 4 inch standpipe or surge 
chamber (open to atmosphere) in 
which a continuous flow of water 
+ 35 gpm is being added. The caus- 
tic and make-up water in the chamber 
provide a slight additional head above 
the normal hydraulic gradient at that 
point which results in a uniform 
gradual dispensing of the caustic to 
the effluent. 


The distance § downstream from 
the point of chemical injection to the 
point of pH detection in which a good 
mix might be expected is directly re- 
lated to the size of the plant effluent 
conduit and the maximum flow Q 
which might be encountered. As a 
general rule, § for a good mix should 
be at least 50 feet with a 4 x 4 ft rec- 
tangular conduit (16 sq. ft.) and a 
maximum Q of 26 mgd. 


Summary and Conclusions 


The automatic pH controller de- 
scribed operates on the basis of pro- 
portional plus floating control which 
provides the following features : 

1. Accuracy—pH control within 
+0.05 pH units from the desired 
value. 

2. Fast recovery. 

3. Low cost. 

4. Simplicity—the device can be 
constructed by semi-skilled personnel. 

5. Ease of operation 
adjustment. 

6. Dependable 
component life. 

7. Recording—pH variations can 
be recorded on a strip or circular 
chart for a permanent record. 


one manual 


operation—long 


FIG. 4. CAUSTIC PUMPS are driven 
on time-impulse basis. 


FIG. 5. STANDPIPE (center) is point of 


caustic injection. 





Bundesen Receives Citation 
For Sanitation Achievements 


A presentation of a Resolution was 
made to Dr. Herman N. Bundesen, 
President of the Chicago Board of 
Health, on March 1, 1960, by Mr. 
Luke J. Keefe, President of the 
Plumbing Contractors Association of 
Chicago and Mr. Ludwig H. Koepke, 
Immediate Past President of the IIli- 
nois Association of Plumbing Con- 
tractors. 

The Resolution is a salute to Dr. 
Bundesen for his outstanding services 
to the health field; for the contribu- 
tions made by him to the Art and 
Science of Sanitation and Plumbing ; 
and as an observance of Dr. Bunde- 
sen’s Silver Anniversary as an Hon- 
orary Member of the National Associ- 
ation of Plumbing Contractors. He is 
the first person to be so honored. 

The honor was conferred on Dr. 
Bundesen, Health Commissioner, in 
1935, following his intensive investi- 
gations and study, during Chicago’s 
World Fair of 1933, that ferreted out 
cases of amebic dysentery resulting 
from contamination in plumbing with 
faulty cross connections in a Chicago 
hotel. Even hazards of minor impor- 
tance were corrected or eliminated. 


He was instrumental in focusing na- 
tional attention upon the relationship 
between good plumbing, sanitation, 
and good health, by pointing out the 
fact that water and waste piping in 
hotels, hospitals, office or industrial 
buildings, in some instances housing 
thousands of people, is comparable in 
importance to a water works or a 
sewer system of an entire city. 

The cooperation of the local plumb- 
ing industry made possible the estab- 
lishment of a Chicago Plumbing Test- 
ing Laboratory for the evaluation of 
plumbing procedures, and in obtain- 
ing basic engineering data necessary 
for the proper design of fixtures, 
valves, vacuum breakers, and other 
devices. The Board of Health worked 
for the establishment and operation 
of this laboratory in cooperation with 
the Plumbing Contractors Association 
of Chicago, the Journeymen Plumbers 
Union Local #130 and the Chicago 
Department of Public Works. 

It was during 1935, that the Na- 
tional Association of Plumbing Con- 
tractors was successful in having a 
joint resolution passed by the U. S. 
Congress which provided for investi- 
gation of plumbing sanitation in all 
federal buildings throughout the coun- 
try. 


Revenue Increase Reported 


by Puerto Rico Authority 


The revenues of the Puerto Rico 
Aqueduct and Sewer Authority for 


the first six months of the fiscal 
year (ending December 31, 1959), 
totaled $4,788,711, compared with $4, 
337,597 for the corresponding six 
months of the preceding fiscal year. 
This represents an increase of 10.4 
per cent, according to Rafael V. 
Urrutia, Executive Director of the 
Authority. 


Engineering Firms Merge 

W. R. Holway and Associates and 
Cornett, Wood and Associates have 
announced the formation of a new 
organization known as, Holway En- 
gineers, Inc., Consulting Engineers. 
The firm is engaged in the practice 
of sanitary, structural, hydraulic, elec- 
trical and mechanical engineering, and 
has its offices in Tulsa, Oklahoma. 

Its first major contract was 
awarded by the Henryetta, Okla., city 
council to report on the city’s over-all 
water needs; the city plans to vote 
bonds to correct shortages in its wa- 
ter treatment and distribution system. 
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Anaerobic-Aerobic Pond Study Begins 


@ Tue INpustrRiAL RESEARCH Divi- 
sion’s sanitary engineering research 
section has received a $16,100, U. S. 
Public Health Service grant for lim- 
nological study of anaerobic-aerobic 
sewage ponds. 

Prof. G. H. Dunstan, head of the 
sanitary engineering laboratory, and 
principal investigator under the grant, 
reported the money had been made 
available from the budget of the De- 
partment of Health, Education and 
Welfare and covers the first year of 
a proposed three year study. Addi- 
tional funds, totalling approximately 
$15,000 each year for the subsequent 
two years of the study, have been 
approved subject to availability. 

Prof. Dunstan pointed out that re- 
search under the public health service 
grant will serve as a continuation of 
an investigation of stabilization pond 
loadings being conducted by Dr. 
Rolf T. Skrinde, assistant sanitary 
engineer and co-investigator for the 
project. Skrinde’s work is being 
financed by a one-year grant from 
Washington State University’s Med- 
ical-Biological research fund. This 
investigation entailed construction of 
three small experimental ponds at 
the Pullman sewage treatment plant 
during this past summer. These 
ponds were put into operation Decem- 
ber 1, and will be used on both proj- 
ects which will be merged this com- 
ing June. With the exception of some 
preliminary groundwork, the study 
under the U.S.P.H.S. grant is sched- 
uled to begin April 1. 

The specific aim of this investiga- 
tion, will be to determine the types of 
biological organisms which contri- 
bute to stabilization in anaerobic- 
aerobic lagoon systems at high load- 
ings, and to relate them to the physi- 
cal and chemical changes which oc- 
cur in the stabilization process. Al- 
gae, bacteria, protozoa, and other or- 
ganisms which predominate in anae- 
robic and aerobic pond systems will 
be investigated, and factors contri- 
buting to their survivals and effici- 
encies will be evaluated. Primary 
emphasis will be placed on algae 
species, factors leading to their lack 
of growth in anaerobic systems, and 
successive stages of their develop- 
ment and growth as the systems be- 
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come aerobic in successive ponds. 
Attempts will be made to determine 
the limiting factors for algae growth 
in anaerobic and aerobic lagoons. Re- 
lated items which will be studied in- 
clude conditions under which anae- 
robic ponds can be operated without 
odors, organisms which grow in the 
bottom sludge in anaerobic lagoons, 
and the effect of the aerobic environ- 
ment of the second pond on anae- 
organisms developed in the 
anerobic state. This requires exten- 
biological studies and control 


robic 


sive 
tests. 

Space has been allocated for the 
project at the Pullman sewage treat- 
ment plant and the cooperation and 
assistance of city officials has been 
Prof. Dunstan disclosed 
that a laboratory is available at the 
plant for routine analyses, but most 
chemical and all microbiological anal- 
yses will be made at the sanitary 
engineering laboratory. Pilot studies 
will also be conducted at the sanitary 
engineering laboratory to supplement 
and further amplify results obtained 
in the pond tests. Attempts will be 
made to determine the disposition of 
waste degradation causes 
depletion of oxygen at the same rate, 
more slowly than, and faster than it 
produced by algae. It is 
further hoped that this study will 
provide additional information on 
the role of algae in waste sta- 
bilization by lagooning. It should also 
be possible to produce in anaerobic- 
aerobic pond systems the contribut- 
ing f which cause algae to 


assured. 


algae as 


can xe 


lactors 


Cell 


Prof. G. H. Dunstan, and Dr. Rolf T. Skrinde inspect experimental ponds which 


grow in the transition zone between 
anaerobic and aerobic environments 
and to become, finally, the impor- 
tant source of oxygen supply which 
they are in the aerobic ponds. 

The research program will be 
spread over a period of three years, 
as provided in the proposal. The 
first year will be spent in the identi- 
fication of algae which predominate 
in the systems under specific oxygen 
tensions, and correlation of results 
with environmental conditions. This 
study will be continued during the 
second year. In addition, bottom 
dwelling organisms, and others 
known to be anaerobic in the anae- 
robic ponds, will be investigated to 
observe their disposition in the 
aerobic ponds and to determine the 
effects of the aerobic environment 
on their degradation efficiencies. In 
the and third years, the 
laboratory pilot plant will be used in 
conjunction with field ponds to in- 
vestigate the specific factors causing 
algae inhibition in anaerobic, and at 
times, in aerobic ponds. 

Commenting on the study, Prof. 
Dunstan remarked, “The anaerobic- 
aerobic type of pond has seldom been 
used in this country and, consequent- 
ly, there is a need for basic data on 
this combination. Although this in- 
vestigation is fundamentally basic in 
nature, results of this study should 
also contribute information necessary 
to establish a basis for designing 
ponds of minimum size for particu- 
lar loadings, thereby improving the 
economics of lagoon treatment.” 


second 


- 


will be used in their study of anaerobic-aerobic sewage ponds. 





FLUIDICS’ art 


Valve Control 
Pump Control 





Unattended Pumping Station 


Cut costs, improve efficiency— 
automate your present water system 
with Simplex Orthoplex 

Supervisory Control 


ORTHOPLEX SYSTEM can pay for itself 
during the first year of operation. 


ORTHOPLEX assumes the responsibility for 
automatically controlling remote pumping 
stations, control valves, elevated tanks, res- 
ervoirs — FREES PERSONNEL FOR 
MORE IMPORTANT JOBS. 


ORTHOPLEX can be installed to operate 
with most existing flow- and level-sensing 
devices without change or with the addi- 
tion of new low-cost devices. 

IMPROVED DESIGN reduces maintenance 
to the minimum by the elimination of all 
vacuum tubes, motorized timers and motor- 
ized sequence switches. 


AS MANY AS 29 CHANNELS over a single Central Control Station 
pair of wires—private or telephone. 


FOR COMPLETE INFORMATION, send us 


your requirements. 


*FLUIDICS is the Pfaudler Permutit 
VALVE AND M FIER MPANY 


program that integrates knowledge, : u : 
equipment and experience in solving a division of PPFAUDLER PERMUTIT INC. 
problems involving fluids. Lancaster, Pennsylvania 




















Specialists in FLUIDICS ... the science of fluid processes 


SEE THE SIMPLEX ORTHOPLEX IN ACTION AT OUR BOOTH AT THE A.W. W. A. 
NATIONAL CONVENTION AT BAL HARBOUR, FLORIDA, MAY 15—20, 1960 
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For The Best Connection You'll Ever Make_ 


Efficient, Economical and Fool Proof. 


The ALTITE JOINT. has been subjected to a 
series of rigid tests much more severe than are 
encountered under the most extreme installa- 
tion and service conditions in the field. Even 
under extreme conditions, this joint is so 
simple to install—you could hardly go wrong 
if you tried. 


For Efficiency, 
Economy 
and Simplicity— 


SALES General Offices — ANNISTON, ALABAMA 

OFFICES 122 South Michigan Ave., Chicago 3, Ill. 18505 W. Eight Mile Rd., Detroit 41, Mich 
350 Fifth Ave., New York |, N.Y 5335 Southern Ave., South Gate, Colif 
905 1006 Grand Ave., Kansas City, Mo. 2101 N. Webster St., Kokomo, Ind 











AUTOMATIC 
ENGINE CONTROLS 


@ FULL AUTOMATIC CONTROLS 


For starting, stopping and protection. 


@ D.C. SOLENOIDS 


Continuous or intermittent. 


RELAYS AND CONTACTORS 


Power failure relays and engine cranking 
controls. 


SPEED SENSITIVE SWITCHES 


Overspeed and underspeed. 
1,2 and 3 element. 


SPECIAL CONTROL PANELS 


Control systems built to order. 


SAFETY ALARM SETS 
Visual and audible alarms for abnormal 
engine conditions. 

o 


SYNCHRO-START PRODUCTS, INC. 


Since 1932 
8151 N. RIDGEWAY AVE. - SKOKIE, ILL. 
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Apr. 3-8— New York City, N. Y. (Coliseum) 
6TH NuCLEAR CONGRESS sponsored by EJC and 
other engineering and scientific societies including 


A.W.W.A. 


| Apr. 5-7—Binghamton, N. Y. (Sheraton-Binghamton 


Hotel) New Yorx Section, A.W.W.A., Secy: Kim- 
ball Blanchard, N. Y. Branch Sales Off., Neptune Me- 
ter Co., 2222 Jackson Ave., Long Island City. 


Apr. 5-14—Cleveland, O. (Hotel Netherland-Hilton) 
NATIONAL MEETING—AMER. CHEM. Society Div. 
oF WaTER & SAN. CHEMISTRY Symposium on Indust. 
Wastes in conjunctn. with 137th Meeting., Prof. C. 
Fred Gurnham Head of Dept. of Chem. Engrg., Michi- 
gan State Univ., E. Lansing. 


| Apr. 6—Columbia, Missouri. (Univ. of Missouri) Mis- 


sour1 Section A.W.W.A. and Univ. of Missouri, 
Joint Confer. on Water Softening and Stabilization of 
Softened Water. 


Apr. 7-8 —Raleigh, N. C. (State College Campus) 
9TrH ANNUAL MunicipaL & INpust. Waste ConrFER. 
Write: The Div. of College Extn., P. O. Box 5125 
State College Sta., Raleigh, N. C. 


Apr. 20-22—New York, N. Y. (Manhattan College) 
Tuirp BrotocicaL Waste TREATMENT CONFER. 
Write: W. Wesley Eckenfelder, Assoc. Prof. Man- 
hattan College, New York 71. 


Apr. 20-22—Lincoln, Neb. (Cornhusker Hotel) 
NEBRASKA Section, A.W.W.A., Secy: J. J. Rossbach 
Jr., Civ. Engr. Metropolitan Utilities Dist. 3906 N. 
48th St., Omaha. 


Apr. 20-22—Emporia, Kan. (Broadview Hotel) 
Kansas Section, A.W.W.A., Secy: H. W. Badley, 
Repr., Neptune Meter Co. 119 W. Cloud, Salina. 


CONTINUED ON PAGE 98A 





THE R. D. WOOD 
g GATE VALVE 


Bury it, yes, and if R. D. Wood made it, you can just 
about forget it, too. There are generations of reliable 
service built into the R. D. Wood Gate Valve. Simple, 
sound design is the secret; no delicate parts to get 
out of order, no pockets to fill up with sediment. Even 
after years of idleness in the lines, R. D. Wood Gate 
Valves operate easily, smoothly. 


ONLY THREE MOVING PARTS: 


The spreader and two discs comprise the 
complete internal mechanism. In closing, 
gates are first lowered into position before 
spreading action begins. Then spreading 
pressure is distributed evenly from the hub to 
permit the discs to seat without distortion. 
Both discs are equally tight against pressure 
from either side of valve. 


AND THESE FEATURES, TOO: Made of thoroughly seasoned castings, 
rigidly inspected and tested to 300 pounds hydrostatic pressure. Available 
with bell, mechanical joint or flange pipe connections; conventional or “O” 
ring packings. 


Conform to latest AWWA specifications 


R. D. WOOD COMPANY 


Public Ledger Building, Independence Square, Philadelphia 5, Pa. 


Manufacturers also of Mathews Modernized Hydrants, Mathews Flange Barrel Hydrants, R. D. Wood Hydrants, and “Sand-Spun” Pipe (centrifugally cast in sand molds. 
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Apr. 22—Monterey Cal. (Mark Thomas Inn) 
CaciFornia Section, A.W.W.A., Secy: R. E. Dodson, 


Jr., Supt. of Water Dept. of Utilities, Balboa Pk., 
San Diego. 


Apr. 22-24— Emporia, Kan. (Broadview Hotel) Kansas 
SEWAGE AND INDUSTRIAL WasTES, AssN. Secy-treas : 
James F. Aiken 1900 E. 9th St., Wichita. 


Apr. 24-27—Buffalo, N. Y. (Statler Hotel) CANADIAN 
Section A.W.W.A., Secy: A. E. Berry, 72, Grenville 
St., Toronto, Ont. 


Apr. 27-30—Berkeley, Calif. (Claremont Hotel) Calit. 
SEWAGE AND INDUSTRIAL WastTEs Assn. Write A. D. 
Leipzig, Secy.-Treas., c/o Hyperion Sewage Treat- 
ment Plant, 1200 Vista Del Mar, Venice, Calif. 


Apr. 28-30—Tucson, Arizona (Pioneer Hotel) ARIZONA 
Section, A.W.W.A., Secy: A. D. Cox Jr. Secy. & 
Comptroller, Arizona Water Co., Box 5347, Phoenix. 


Apr. 28-30—Billings, Mont. (Northern Hotel) 
Montana Section, A.W.W.A., Secy: A. W. Clark- 
son, Asst. Dir., Div. of Envirn. Sanit. State Board ot 
Health, Helena. 


Apr. 28-30—Billings Mont. (Northern Hotel) 
Montana Sewace & INpust. Wastes AssN. 
Treas: A. W. Clarkson, Div. of Envirn. Sanit., 
Brd. of Health, Helena 


May 3-5—Lafayette, Indiana. (Purdue Memorial Union 
Bldg.) 15th Purpue InpustriaL Wastes ConFER. 


May 4-6—Portland, Ore. (Benson Hotel) 
Paciric NortHwest Section, A.W.W.A., Secy: 
F. D. Jones, W. 2108 Maxwell Ave., Spokane 11, 
Wash. 


Secy- 
State 


May 6—Harrisburg, Pa. (Penn-Harris Hotel) E1cuta 
ANNUAL PENNSYLVANIA CLEAN STREAMS Confer, 
sponsored by Pollution Abatement Comm. Pennsyl- 
vania State Chamber of Commerce. Secy: R. V. Wall, 
State Chamber of Commerce 


May 15-20—Miami Beach, Fla. (Bal Harbour Hotel). 
A.W.W.A. CoNvVENTION 


Jun. 1-3—Morgantown, West Va. (West Va. Univ.) 
Fifth Annual Appalachian Underground Corrosion 
Short Course. Write: Mr. John H. Alm, Room 605, 
2 Gateway Center, Pittsburgh 22, Pa. 


Jun. 12-17—Madison, Wis. (Lorraine Hotel) 

CENTRAL STaTEs SewaGeE & Inpust. Wastes AssN., 
Secy-Treas: Scott A. Linsley P. O. Box 3598, Childs 
Rd., St. Paul, Minn. 

June 14-17—Pittsburgh, Pa. (Hilton Hotel) PENNSyYL- 
VANIA Section, A.W.W.A., Secy: L. S. Morgan, 413 
First National Bank Bldg., Greensburg. 

Jun. 19-22—Mexico City, Mexico (Del Prado Hotel) 
MEETING OF AMERICAN INSTITUTE OF CHEMICAL 
ENGINEERS 

Jun. 20-24—Scarborough, England 
INSTITUTE OF SEWAGE PuriFication, England Secy: 
W. F. A. Snook, 10 Cromwell P1.,So. Kensington, 
London, S. W. 7, England 

July 24-Aug. 5—Columbia University (Arden House) 
Harriman Campus. NINTH ANNUAL UTILITy MAN- 
AGEMENT WORKSHOP 

Aug. 23-25—Cincinnati, Ohio. (Sanitary Engineering 
Center) Public Health Service Symposium on Water 
Quality Data Collection and Utilization. Director, 
Robert A. Taft Sanitary Engineering Center, 4676 
Columbia Parkway, Cincinnati 26, Ohio 








SANTA MONICA , 


e 


and NEW TOWER 


California's World Famous Resort overlooking the Blue Pacific where Wil- 
shire meets the sea. Twenty minutes from International Airport. 450 luxuri- 
ous rooms and bungalows, all with television and radio. Complete convention 





Sente Mealca, Collf. Hotel MIRAMAR 
Sen Jose, Collf, Hotel SAINTE CLAIRE 


facilities. Banquet rooms for up to 2,000, air-conditioned. Exciting new 
Venetian Room and Cantonese Room. Swimming pool . . . Beautiful grounds 
and landscaped gardens. Rates from $8. Write William W. Donnelly, Gen. Mgr. 
Across the U.S.A.and in HAWAII 
CREST OF GOOD LIVING oi: 
JOSEPH MASSAGLIA, JR., President 
New York City ma NEW YORKER 
Washiagtes, 0. C. Hotel RALEIGH 
Beech, Colif. Hotel WILTON Hertterd, Conn. “ssetet BOND 
Geaitep, N. M, Hotel EL RANCHO Pittsburgh, Pa. Hotel SHERWYN 
ee gy oar bg . M. Hetel FRANCISCAN Cincinneti, O. Hetel SINTON 
Henclele Hote! WAIKIKI BILTMORE Denver, Col. Hotel PARK LANE 
CHICAGO MIDWEST HEADQUARTERS 


BOOKING OFFICE 200 E. WALTON DE 7-6344 
Werld famed hotels—Teletype service—Television 
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New York's largest and most conveniently located 
skyscraper hotel. 2500 outside rooms, all with bath 
and free radio. 100% television available. Meditation 
Chapel open to all faiths. Direct tunnel connection to 
Pennsylvania Station. Facilities from 100 to 1,200 for 
banquets, special functions and private meetings. 


THREE POPULAR RESTAURANTS 
Lamp Post Corner Golden Thread Cafe The Coffee House 


Se on we 
JOSEPH MASSAGLIA JR., 
President 


CHARLES W. COLE 
Gen. Mgr. 











We Invite AWWA Delegates To 


STOP by 
ANNISTON 


On your way to or from the awwa convention 
May 15-20 in Bal Harbour, Florida (Miami 


. aie . e CHICAGO 
Beach) stop at Anniston, Alabama, and visit with 


us. We cordially invite you to see our enlarged att 

CINCINNATI e 
manufacturing facilities, break your trip for a e ST. LOUIS 
few hours or a day and be our guests. 


LOUISVILLE e 
You'll find it time well spent to see first hand 


just how the high quality of M & H products is « 
J gh quality P : VASHVILLE KNOXVILLE 


attained in our modern plant. Either stop by un- * 


announced, or “if you let us know you're coming 4 yrypyis e CHATTANOOGA 


we will bake a cake!” 


ANNISTON 


x 


BIRMINGHAM e e ATLANTA 
e DALLAS 


NEW ORLEANS e 
FLORIDA 


M:H VALVE gx ‘ 


AND FITTINGS COMPANY 4 


r\ ABAMA 
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News of Suppliers 
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tion’s program of product diversifica- 
tion and the expansion of its opera- 
tions. 

Mr. Pollock was previously em- 
ployed at the Oak Ridge Institute of 
Nuclear Studies, Oak Ridge, Ten- 
nessee, where he established a training 
program dealing with the uses of 
radioisotopes in industry and process 
control. Previously, he was Director 
of Technical Services and Chief En- 





What to look for when 


gineer for the Victoreen Instrument 
Company, Cleveland, and a Vice- 
President of El-Tronics, Inc., Phila- 
delphia. 


Ionics to Build New Plant 


Ionics, Inc., Cambridge, Mass., an- 
nounces that new headquarters offices 
and manufacturing and research facili- 
ties will be constructed on a 734 acre 





you want 


low-maintenance sewage pumps 


Wheeler-Economy, with half a cen- 
tury experience in the field, finds 


these are important features: 


CLEAR, UNOBSTRUCTED, CAREFULLY 
DESIGNED WATERWAYS allow your 
pumps to pass exceptionally large 
rags, sticks, stones and solids with- 
out clogging. This 12” x 10’’ Wheeler- 


Economy Non-Clog Pump, for 
ample, handles 7” solids easily. 


NON-CLOG IMPELLERS 


ex 


reduce 


maintenance, too. This W-E Im- 
peller, a two-blade, wide-waterway 
type, is locked to shaft with counter- 
sunk nut to prevent accumulation 
of rags, string, etc. Scraper blades 


are on back to prevent binding. 


RENEWABLE BRONZE SHOCK AB- 
SORBER prevents shaft deflection as 
stones or other objects enter im- 
peller. When abrasive material is 
being handled, clear water connec- 
tion minimizes wear on shock bear- 


ing, shaft sleeve and packing. 


LIKE MORE INFORMATION? Ask for 
Catalog F-100, F-101 and 102, and 
E-101 describing Wheeler-Economy's 
complete line of sewage pumps. Neo 
obligation. 


Economy Pump Division 


C.H. WHEELER MFG.CO. 


19th and Lehigh Avenve + Philadelphia 32,Pa. | 


Whenever you see the name C.H. Wheeler on a product, you know it’s a quality product } 
Controtugal. Arial and Mixed Flow Pumps + Stecm Condensers + Steam Jet Vacuum Equipment - Marme Auxiliary Machinery + Nuclear Products 
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site in Waltham, Mass. Preliminary 
land development to accommodate an 
80,000 square foot building is ex- 
pected to begin this spring, and plant 
construction is scheduled to start in 
late 1960. 


The new plant will be located on 
top of a knoll in a scenic location on 
the eastern shore of Stony Brook 
Reservoir about 1,000 feet from 
Route 128. It will be within the 
Waltham commercial zone, about two 
miles from Waltham Center, and 
about one mile north of the traffic 
interchange at the junction of Routes 
128 and 30 and the Massachusetts 
Turnpike. 


C. H. Wheeler Announces 
Acquisitions 


C. H. Wheeler Mfg. Co., Philadel- 
phia, Pa., recently announced the ac- 
quisition by its parent company, 
Hamilton-Thomas corporation of 
Hamilton, Ohio, of major interests 
in Griscom-Russell Co., Massillon, 
Ohio, and Smart-Turner Machine 
Company, Ltd., Hamilton, Ontario, 
Canada. 

Griscom-Russell specializes in mak- 
ing heat exchangers, including liquid 
metal heat exchangers for atomic 
power plants. 

The company’s new Canadian af- 
filiate, Smart-Turner Machine Com- 
pany, Ltd., manufactures a line of 
pumps which will be supplemented 
by Wheeler in the field. In addition, 
Smart-Turner will be closely associ- 
ated with the Klipfel Valve Division 
of Hamilton-Thomas and will produce 
automatic regulating valves built to 
Klipfel specifications. 


Slajchert Receives 
Eimco Appointment 


Process Engineers, Inc., Division 
of Eimco Corporation, San Mateo, 
Calif., have announced the appoint- 
ment of George Slajchert as West 
Coast Manager of Industrial Sales. 
He will be responsible for sales 
activities for Eimco filtration, agita- 
tion, sedimentation and industrial 
waste and water treatment equip- 
ment. 


A graduate of the University of 
Nebraska, Mr. Slajchert joined 
Eimco in 1952 after serving with the 
States of Nebraska and California 
where he was engaged primarily in 
sanitary work. 




















* 





Bina. - ° wii t atoci -ost a“ er “ _ ve | 
Sutorbilt blowers deliver air or gas at capacities up to 20,000 cubic feet per minute 
and pressures or vacuums up to 10 pounds. Design incorporates two figure- eight 
impellers which rotate in opposite direction and deliver a metered volume of air or gas. 


SUTORBILT BLOWERS ASSURE 
TOP PERFORMANCE AND DEPENDABILITY 


You want peak performance . . . from a absorb heavy shocks without affecting 
blower that needs no special attention. precise timing of impellers. 


Sutorbilt ruggedness gives it to you! These and other Sutorbilt design features 
Cases, headplates and impellers are of —plus highest-quality manufacturing 
sound, close-grained cast iron. Heavy- methods—assure maximum, mainten- 
duty anti-friction bearings maintain ance-free service from Sutorbilt blowers 
factory clearances throughout long ser- and gas pumps. Write for illustrated 


vice life. Wide-face herringbone gears, brochure giving complete specifications. 
—tun in a bath of oil—are engineered to . : ned t 
Representatives located in principal cities. 


Consult your classified telephone directory. 


hte) 1:115 a CORPORATION, 2966 East Victoria St. » Compton, Calif. 
Subsidiary of Fuller Company, Cetaesauqua, Pa. 


1S WELL BUILT ROTARY POSITIVE-PRESSURE BLOWERS AND GAS PUMPS WITH VERTICAL OR HORIZONTAL MOUNTING 


1163 
s-10 
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New Bulletins 


e For further information on products or services please use reader service card. 


AVAILABLE FREE 





Pumps For Municipal 
Service 
4c8 

Marlow Pumps, Division of Bell 
and Gossett Company, Morton Grove, 
Ill., has released their 16-page bulletin 
that lists, describes and illustrates the 
company’s line of pumps designed for 
municipal and industrial wastes serv 
ice. 

Three types of units are covered: 


plunger pumps, diaphragm pumps, 


and self-priming centrifugal pumps. 


Each of these is explained by opera- 
tional and construction data, and each 
is shown in typical on-the-job applica- 
tions. Besides these pictures, tables, 
graphs and cutaway drawings provide 
additional pertinent information. 


High Horsepower Single- 
Phase Motors 
409 
System Analyzer Corp., Nokomis, 
Ill., has issued a 4-page bulletin that 
describes their Power Twin-Universal 


Connect copper service to old 


lead pipe... quickly, easily! 


with the 


FORD 
Pak-Joint Coupling 


GRIPS... 


Holds under pressures 
many times those 
encountered. 


Do you have old lead pipe services? 

You can now connect copper tubing 

to lead pipe easily, quickly and 

dependably with the Ford Pak-Joint Coupling. 
No heat, no flanging, no disturbing 


of the old lead pipe except for cutting 
with a saw and cleaning. 


- For flared or solder connection ; 
¢ of copper to Pak-Joint on 4%”, - 
> %”", %" or 1” lead pipe in ° 
: strong, extra strong or double ° 
* extra strong types. 


These simple bronze couplings 
are made for either solder or flare 
connection to copper in the various 
sizes listed. Write for prices and 


complete information. 


THE FORD METER BOX COMPANY, INC. 


Wabash, Indiana 


FOR BETTER WATER SERVICES 
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electric motors that are able to achieve 
from 7% to 60 horsepower using 
single phase current. 

These units are designed to reduce 
inrush currents to approximately 50% 
less than standard single phase mo- 
tors. They may be used with either 
220 or 440 volt service. 

General data, an inrush currents 
chart, and typical performance curves 
are included in the bulletin, as well 
as a description of the motor, its oper- 
ation and construction features. 


Air Valves For Pipe Lines 
410 

Multiplex Manufacturing Co., Ber- 
wick, Pa., is offering its recently pub- 
lished 28-page catalog that gives a 
comprehensive presentation of their 
Crispin line of air valves used to con- 
trol the amount of air in liquid carry- 
ing pipe lines. 

Filtration plants, sewage disposal 
plants, reservoirs, pumping stations, 
and power plants are among the vari- 
ous services that use this product. The 
particular application of these valves 
is explained in the catalog, and each 
type is illustrated by a cutaway draw- 
ing. 

Further information on the opera- 
tion, construction and performance of 
the valves is provided by charts, tables 
and graphs. Dimensional data are also 
included. 


Gear Motors and Reducers 
411 

Sterling Electric Motors, Inc., Los 
Angeles, Calif., are offering a new 
8-page bulletin pertaining to their line 
of Slo-Speed Gear Motors and Slo- 
Speed Separate Motor Reducers. 

The bulletin, No. 198, describes and 
illustrates the features of the Slo- 
Speed design, the basic types and 
many modifications, as well as the 
universal mounting positions in which 
these units may be used. 


Standby Electric Plants 
412 
D. W. Onan & Sons Inc., Minnea- 
polis, Minn., are offering an 8-page 
folder entitled, “Standby Electric 
Plants and Controls—a Guide to their 
Selection and Installation.” For those 
who have a need for emergency elec- 
tric power, this bulletin is the official 
Onan insert in the 1960 Sweet's 
Architectural File. It is available to 
all consulting, design and electrical en- 
gineers; architects; federal, state, 
CONTINUED ON PAGE 104A 





What do 
you want 


in a filter 
control valve? 


Precise Control? 


DeZurik Filter Control Valves have excellent 
throttling characteristics. They respond instantly, 
without cycling; they hold positively—without 
drifting! 


Tight Shut-Off? 


The resilient-faced plug of a DeZurik Filter Con- 
trol Valve shuts absolutely dead tight on any line 
—even with solids in the flow—without the need 
for continual lubrication. 


 @eyrrcacuselmcnr 


The cylinder operator on DeZurik Filter Control 
Valves is mounted parallel to the pipe—it does 
not project out at right angles to interfere with 
other piping. 


Rugged Construction? 


The cast bronze cylinder of DeZurik Filter Con- 
trol Valves, the stainless steel piston rod, the 
“OQ” ring seal on the piston .... all are part of 
the design to deliver longer valve life with mini- 
mum maintenance under any conditions. 


And there’s more! The manual operation feature of DeZurik Filter 
Control Valves is standard; it’s not an “extra” at added cost. Mainte- 
nance is kept to an absolute minimum because of the DeZurik Ec- 
centric Design. Yet, should maintenance be necessary, DeZurik Filter 
Control Valves can be repaired without removing them from the line. 





DeZurik Filter Control Valves are avail- 


able in sizes thru 24". Ask the DeZurik D e/i RIK 


representative in your area for more in- 


formation and a list of installations, or G ORPORATION 


write to SARTELL.MINNESOTA 1 
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In addition to the famous model 
**505” Detectron now offers its 
completely new model “808” 
with the first circuitry developed 
specifically for use with transis- 
tors. It is NOT merely an adap- 
tation of earlier tube circuits. 


Efficient under every known 
operating condition, effective in 
varying temperatures, thor- 
oughly proven and trustworthy. 
Superior performance and 
reliability guaranteed. 


EXCLUSIVE FEATURES 


A Detects Deeper by all comparisons 

A Automatic Switching for direct 
connection 

A High Energy-Transfer-Ratio 

A Printed Circuits, properly shielded 

A Separate Oscillator System 

A Highly Perfected Loop Antennas 

& Economical Standard Long-Life 
Batteries 

A Built-in Battery Testers 

4 Snap-Lok Connecting Handle 

A Aluminum Cases for maximum 
protection 





Written Lifetime Guarantee 
on CMC parts 
and workmanship 











For specifications ond prices, 
write for File No. w8-4 





COMPUTER- 
MEASUREMENTS CO. 
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CALIFORNIA'S 


New 
Bulletins 


CONTINUED FROM PAGE 102A 





county anc city officials; and public 
utilities personnel. 

seginning with the need for stand- 
by power, Onan’s new folder outlines 
clearly the steps to be considered in 
the selection of any emergency elec- 
tric generating plant. Practical sug- 
gestions are offered in the planning 
and designing of the installation ; the! 
degree of protection desired; impor- 
tant “musts” to consider; and com- 
mon errors to avoid. 

The folder lists items to evaluate 
to meet particular requirements in 
installations—for example: 
Manual, automatic or instantaneous 
starting ; type of fuel; air or water- 
cooling ; special heaters; radio shield- 
ing; plant exercisers and instrument 
panels. 


specific 


Controlled Motor Speed 


Systems 
413 

U. S. Electrical Motors, Inc., Los 
Angeles and Milford, Conn., has just 
released a new 8&-page brochure, de-| 
scribing the U. S. Varidyne, A.C.,| 
controlled speed systems. 

The brochure, amply illustrated | 
with schematic and realistic drawings | 
as well as application photographs, | 
explains briefly the U. S. Varidyne 
controlled speed system principle. It} 
shows how Varidyne uses alternating | 
current characteristics to provide ad- | 
justable speeds by converting fixed- | 
speed A.C. motors to adjustable | 
speeds on either existing equipment’ 
or original equipment, regardless of | 
whether one motor or many motors | 
are involved. 

The bulletin further explains how | 
Varidyne provides inherent speed co- 
ordination in multi-motor installa- | 
tions, and in such applications, auto- | 
matically distributes loads equally. | 


Vibratory Feeder Catalog 
414 
Syntron Company, Homer City, 
Pa., has announced the publication of 
a 32-page catalog on Syntron vibra- 

tory Feeders. 

Complete descriptions, data and 
specifications, along with more than 
CONTINUED ON PAGE 106A | 





and NEW TOWER = California's World- 


Fomous Resort overlooking the Blue Pacific 
where Wilshire meets the sea, Twenty minutes 
from International Airport. 450 luxurious 
rooms and bungalows, all with television and 
radio. Complete convention facilities. Banquet 
rooms for up to 2,000, air-conditioned. Exciting 
new Venetian Room and Cantonese Room. 
Swimming pool Beautiful grounds and 
landscaped gardens. Rates from $8. 
Write William W. Donnelly, Gen. Mgr. 


Across the U.S.A.and in HAWAI}b 


MASSAGLIA 
CREST OF GOOD LIVING 
JOSEPH MASSAGLIA, JR., President 


—_ MASSAGLIA HOTELS 
* SANTA MONICA, CALIF. Hotel Miramar 
* SAN JOSE, CALIF. Hotel Sainte Claire 
+ LONG BEACH, CALIF. Hotel Wilton 
+ GALLUP, N.M. Hotel El Rancho 
+ ALBUQUERQUE, Hotel Franciscan 
* DENVER, COLO. Hotel Park Lane 
+ WASHINGTON, D.C. Hotel Raleigh 
* HARTFORD, CONN. Hotel Bond 
© PITTSBURGH, PA, Hotel Sherwyn 
* CINCINNATI, ©, Hotel Sinton =| 
* HONOLULU Hotel Waikiki Biltmore 


World-famed hotels 
Teletype service—Family Pilea" 














Atlantic City’s 
Newest Convention 
Hotel 


The Jefferson with its new facilities 
for handling all convention groups is 


. fast becoming Atlantic City’s most 


popular convention hotel. 


The Jefferson features an abundance 
of Meeting, Banquet and Exhibition 
Rooms fully equipped to handle your 
every need. Experienced personnel. 
Location ideal in heart of Atlantic 
City. 

WRITE @ PHONE e WIRE TODAY 

FOR DESCRIPTIVE LITERATURE 


Convention Manager 
Hotel Jefferson 
Atlantic City, N. J. 











At Cincinnati's new Mill Creek sewage works, 


Jeffrey Flocculators and 
Sludge Collectors 


Only a third of the Jeffrey 
flocculation-settling 
system is visible in this 
construction photograph. 


Flocculation and settling are handled here in the same 
tanks, training baffles being used to separate the two func- 
tions. Eight of these combination tanks provide detention 
in the flocculation zone for 30 minutes and in the settling 
zone for 90 minutes, or a total of 120 minutes of settling 
time without flocculation, based on a daily flow of 122 mgd. 


Jeffrey sludge collectors are in each channel of the 
flocculation tanks, as well as in each channel of the 
settling tanks. 


Behind the plans and equipment offered by the Jeffrey 
Sanitary Engineering Department are 65 years’ experience 
in materials handling. This qualifies Jeffrey to offer com- 
plete technical information and apparatus on plant layout 
and machinery. The Jeffrey Manufacturing Company, 996 
North Fourth Street, Columbus 16, Ohio. 





a 


~ 


Taken two years ago, this airview shows the wide extent of this 
122 mgd treatment plant. Consulting Engineers, Haven & 
Emerson of Cleveland and New York. 


UiJEFFREY 


CONVEYING «+ PROCESSING + MINING EQUIPMENT... 
TRANSMISSION MACHINERY...CONTRACT MANUFACTURING 
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PaN Ae 
Monoflange 


Mark -IZ 
the votilde valve 


THE IDEAL VALVE for many 
waterworks applications in 
the 0-150 psi pressure 
range. Sizes 4" thru 20". 
Manual, cylinder, electric 
motor and diaphragm actu- 
ators. 


For complete description, 
fluid and gas flow data, 
operator sizing, and prices, 
write for Bulletin 10-B. 





ENSLOW 


STABILITY 
INDICATOR 


For checking the equilibrium of a fin- 
ished water, and supplying an index 
useful in controlling anti-corrosion treat- 
ment. Catalog No. 83-895 


WRITE: 


Phipps & Bird, Inc. 


P. O. Box 2V Richmond 5, Va. 
eee 


WATER & SEWAGE WORKS, APRIL, 1960 








e For further information on products or services please use reader service card. 





CONTINUED FROM PAGE 104 


| ©O illustrations, for the company’s line 


of small, heavy and extra-heavy-duty 
standard electromagnetically vibrated 
Feeders are presented. 

Spreader Feeders, “heat-resistant” 
Furnace Feeders, Drying, Preheating 
and Cooling Feeders, Picking Tables, 
Conveyors, and Elevator Feeders are 
also featured. In addition, data is in- 
cluded on three pneumatically and hy- 
draulically vibrated Feeders for ex- 
plosive materials, dangerous atmos- 
pheres or for light, fluffy materials. 





DARLEY 
MAGNETIC 
DIPPING 
NEEDLE 
$17.50 





with 3 section 
telescoping handle 
$22.25 





Wr'te Today for 
100-Page Catalog 


W S. DARLEY & CO., 











New 


Bulletins 
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Enzyme Powders For Small 
Flood Control 
415 

Suburban Products Co., Philadel- 
phia, Pa., has published a new bulle- 
tin on enzyme powders that explains 
how these powders may be used safely 
to overcome flooding in commercial 
and residential sewage systems result- 
ing from melting snows and heavy 
rains. 

The powdered enzymes break down 
proteins, fats and starches, that are 
forced through cracks in manholes 
and septic tank walls in large quanti- 
ties of undigested materials that travel 
into drainfields, and help to keep 
ground drainage at a peak. 


Automatic Material-Level 
Indicator 
416 

Fuller Co., Catasauqua, Pa., is of- 
fering a bulletin describing how ma- 
terial-level indicators may accurately 
and automatically control the level of 
pulverized, fine, crushed or granular 
material in'a storage bin. The general 
purpose model (SG-4) and a special- 
ly-designed model for hazardous dust 
conditions (SG-4X ) are discussed. 

The difference between the two 
models is explained and the operation 
of their component parts is given a 
detailed account. Since either model 
can be used as a high or low level 
control, a description of performance 
at both levels is included. Current re- 
quirements, control switches and a 
safety pulse switch, which indicates 
that the entire mechanism is in work- 
ing order, are also discussed. A wiring 
diagram illustrates the operation of 
the switches. 

The bulletin contains a full-page 
schematic drawing of a material-level 
indicator, a photograph of a typical 
installation of a vertical-mounted in- 
dicator and a drawing giving five ex- 
amples of application. 


Dry Materials Feeder 
417 


Vibra Screw Feeders, Inc., Clifton. 
N.J., has made available literature that 


describes and illustrates its Gravimet- 
ric dry materials feeding machinery. 


The literature not only presents a dia- 





e For further information on products or services please use reader service card. 


gram and performance table but also 
gives a detailed explanation of the 
equipment’s major components and 
principle operational data. 


Automatic Bulk Weighing 
Scale 
418 

Richardson Scale Company, Clif- 
ton, N. J., has released its recently 
published bulletin that describes their 
model E-50 bulk weighing scale. This 
machinery is designed specifically for 
process weighing and is completely 
automatic in operation. 

The equipment and its components 
are pictured in the bulletin, and both 
cutaway drawings and diagrams illus- 
trate the operation of the scale. A list 
of the standard specifications, a list 
of the optional features, and a list of 
the product’s applications are also in- 
cluded. 


Sewage Sludge Concentrator 
419 
Nichols Engineering and Research 
Corp., New York, N.Y., has just pub- 
lished their technical bulletin RP 100 
that describes the new Roto-Plug sew- 
age concentrator designed for muni- 
cipal and industrial wastes application. 
The purpose of the concentrator is 
to permit sewage and industrial sludge 
to be thickened and dewatered with- 


UP 10 27% 
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CUTS SEWAGE TREATMENT COSTS 


-M. : ames o. - fe 
. Spotters Cons. Engr. right) 
Boston, Massachusetts , Ky. ' Briley. Wild & Assoc. 
Chose @ Cavitator® plant Specified Hi-Cone® for the Daytona Beach. Florida 
for Kent County Hospital, Lansdowne Subdivision. . ‘alts. N.Y. Specified Hi-Cone® for 
xington, Kentucky Clearwater’s Marina plant 


out the use of chemicals, and without 


requiring the services of a technically 
trained operator. 

A full-page cutaway drawing illus- 
trates the operational features of the 
unit, and pictures show the unit in 
operation. General specifications and 
dimensional data are also included. 


Comprehensive Technical 
Bulletin on Vacuum Filter 
Plants 

420 

B-I-F Industries of Providence, 
R. L., is offering, “Engineering Infor- 
mation on Vacuum Filter Plants,” a 
14-page catalog of filter plant theory, 
installation, operation and mainte- 
nance. This information is designed 
to be helpful to owners and operators 
of swimming pools as well as engi- 
neers responsible for municipal or in- 
dustrial water plants. 

A brief history of the development 
of vacuum diatomite filters is fol- 
lowed by filtration rate requirements, 
layout and piping suggestions, recom- 


CONTINUED ON PAGE 108A 


for the Carol City. Florida Warwick. ®. I 
plant 


@ Lowest capital costs 

@ Shortest aeration period; lower power demand 
@ Tank walls and floor continuously scoured 

@ Lowest operating and upkeep costs 

@ No falling off in efficiency 

@ No diffusers, blowers, or air cleaners 

@ No diffuser cleaning 

@ No expensive biower housing 


Call in your Yeomans representative to fill out details on the cost 
story, or request the performance reports offered at right. 


¢) 


a> 


Cj Cavitator® Engineering Report: technical analy- 
sis and report covering cost and performance. 


TC] The Hi-Cone® Studies: Dr. W. E. Howlang’s Study 
and Commentary on the Manchester Reports. 


YEOMANS Brothers Company 
1999-9 N. Ruby St., Melrose Park, Ill. 


Please send me copies of the reports checked above: 
Name. — 
Title. 








Organization 
Addr 
City. 











T-5923 
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ES Cs a oe reap oe 


; - PROVIDE: 


ASSURANCE—of carefully de- 
signed equipment, ruggedly 
constructed to give excep- 
tionally long life and mainte- 
nance-free service. 


ACCEPTANCE—of Komline- 
Sanderson Ejectors by more 
and more municipalities 
proves their worth 


APPROVAL— of design ap- 
plication and components of 
ejectors by prominent con- 
sulting engineers insures your 
tisfacti 
WRITE FOR CATALOG NO. KSM-2 





GUNITE =: 


“Gunite” is the modern process 


at 


(sand and cement applied pneu- 
matically) for repairing, con- 
structing, lining: 

e Reservoirs 

e Dams 

e Filter Plants 

e Sewage Disposal Plants 
e Tanks 

e Stadiums 

e Bridges 

e Sea Walls 


times as fast 


9 the cost 


ee i Hite Pa 
Wutt FOR MORE INFORMATION, 


INCLUDING 48 PAGE “GUNITE” BOOKLET. 


cca eae, 


OTHER OFFICES IN 


CHICAGO, ILL 
32 .W. Washington Strect 


Water & SEWAGE Works, APRIL, 1960 


FLORENCE, ALA, 1555 Helton Street 


NEWARK 5 
193 Emmet Strect 


N. J 
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mendations on introduction of make- 
up water, proper pH control and the 
adaptability of all-plastic filters to 

t water pools. 

Another section is devoted to de- 
scription of gravity-vacuum filters of 
cylindrical and rectangular design. In- 
stallation diagrams, dimensional data 
and rate charts are shown for each 
type. An accessory equipment section 
discusses recirculating pumps, pool 
heaters, hypochlorite feeders, chlorine 
gas feeders, soda ash feeders, chemi- 
cal solution tanks, slurry feeders, and 
other useful items. 

The operating and maintenance in- 
structions include information on 
chemical cleaning, filter repairs and 
seasonal shutdowns. 


Gauges And Instruments for 
Plants And Processes 
421 

United States Gauge Division, 
American Machine & Metals, Inc., 
Sellersville, Pa., has issued a new, 
4-page bulletin entitled “Gauges And 
Instruments For The Process Indus- 
tries”. This bulletin, No. 3015, pro- 
vides a quick resume of the company’s 
products, to simplify the engineer’s 
job of choosing the right gauge or 
instrument. 

Featured in the bulletin are USG’s 
pressure and vacuum gauges (USG 
Super-gauge and Solfrunt series), in- 
dicating pneumatic controllers, and 
pneumatic transmitters. A schematic 
drawing shows the installation of a 
USG indicating pneumatic controller 
in a typical “cascade” control system. 
This device has found wide applica- 


| tion in sensing and indicating pressure 


or temperature. 

The bulletin also includes construc- 
tion details and technical data. Photo- 
graphs illustrate range and linearity 
adjustment and pointer adjustments. 

Tables list tube forms and materi- 
als, socket and tip materials, pressure 
ratings, flange types and Figure Nos. 
for ordering purposes. 

Other USG instruments are also 
described, including : general “utility” 
gauges, test gauges, dial thermom- 
eters, pneumatic receivers, recorders 
and recorder controllers. drawn steel 
case gauges, pressure or tempera- 


ture alarms and receivers. 
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Consulting Engineers » IN WATER & SEWAGE WORKS 











ALBRIGHT & FRIEL INC. 


Engineers 
ndustrial Wastes and incineration 
a] Bridges and 
ial =Build- 
ings—Investigations, Rates 
—Laboratory 


Reports, Appraisals 
for ee & Bacteriological 
plete Service Design and Super- 


Bowe, Albertson & Associates 


neers 
Water and Sewage Works 
Industrial Wastes 
Refuse Disposal 
Valuations 
Laboratory Service 
75 West St. 


1000 Farmington Ave. 
New York 6, N.Y. West Hartford 7, Conn. 





CAPITOL ENGINEERING 
CORPORA 











Alvord, Burdick & Howson 


Engineers 
Water Works, Water Purification, Flood Re- 
lief, Sewerage, Sewage Disposal, Drainage, 
Appraisals, Power Generation 


20 N. Wacker Drive, Chicago 6, IL 


BOYLE ENGINEERING 
Consulting Engineers 
Water—Sewers—Streets 
Structures—Surveys 
Reports—Special Districts 


331 Spureson Bidg. 3712 Chic, Rm. 200 
Sente Ana, Calif. Sen Diego 4, Callf 


The Chester Engineers 


Water Supply and Purification—Sewage 
and Industrial Waste Treatment—Power 
Plants—Incineration—Gas Systems—Val- 
uations—Rates—Management—Lab 
oratory—City Planning 
601 Suismon Street 
Pittsburgh 12, Penna. 








JOHN J. BAFFA 
Consulting Engineer 


Water Supply and Treatment 
Sewerage and Sewage Treatment 


75 West Street New York 6, N. Y. 


Brockway, Weber & Brockway Engineers 
INCORPORATED 
George 8. Brockway Roy E. Weber 
George R. Brockway 
STAFF 


H. L. Spaqeets Ben E. Whittington 


Robert E. 
Thomas A. Clark 
Charles A. Anderson 
Civil, Structural, Sanitary, 


Municipal, Electrical, Land Planning 
West Paim Beach, Florida Ft. Pieree,” Florida 


CHAS W. COLE & SON 


Engineers and Architects 
3600 E. Jefferson Blvd. 
South Bend, Indiana 
2112 W. Jefferson St. 
Joliet, Illinois 








MICHAEL BAKER, JR., INC. 
The Baker Engineers 


Civil Engineers, Planners, and Surveyors 
Atperts, Mehwers. & —s Disposal Systems, 
and Operation— 
City Planning Municipal Engineering— 
All types of Surveys 
Home Office: Rochester, Pa. 
Bronch Offices: 
Jackson, Miss. Herrisberg, Pa. 


Buck, Seifert and Jost 
Consulting Engineers 
Water Supply, Sewage Disposal, Hydraulic 
Developments, Reports, Investigations, Valu- 
tions, Rates, Design Construction Operation 
Management, Chemical and Biological 
Laboratories 


112 East 19th St. New York 


CONSOER. TOWNSEND 
& ASSOCIATES 


—CONSULTING ENGINEERS— 
Sewage treatment, sewers, —~ drainage, 
flood control—Water supply and treatment 
—Highw and bridges—Airports—Urban 
renewal Plectric and gas transmission lines 
—Rate studies, surveys and valuations— 
Industrial and institutional buildings. 


360 East Grand Avenue, Chicago 11, Ilinois 








CONSULTING ENGINEERS 
INDUSTRIAL WASTE 
INDUSTRIAL WATER 
ANALYSIS DESIGN 
INVESTIGATIONS OPERATION 
Gillingham & Worth Sts. 
Philadelphia 24, Pa. 


BURGESS & NIPLE 
Civil and Sanitary Engineers 
Water Supply and Purification 
Sewerage and Sewage Treatment 
Appraisals, Reports, Valuations 


2015 West Fifth Avenue 
Columbus 12, Ohio 


CARLC.CRANE , Inc. 


CONSULTING ENGINEERS 


2702 MONROE ST. 
MADISON 5, WISCONSIN 








BLACK & VEATCH 


Consulting Engineers 
Sewage— Waste Disposal— Water 
Electricity—Industry 
Reports, Design, Supervision of Construc- 
tion, Investigations, Valuations and Rates 
1500 Meadow 


Lake Parkway 
Kansas City 14, Missouri 


BURNS & McDONNELL 
Engineers—Architects—Consultants 
4600 E. Gard St. Trafficway 


Kansas City 41, Missouri 


CRAWFORD, MURPHY & TILLY 


Consulting Engineers 
Water Works—Impounding Reservoirs 
H | Streets—Expressways 
trate Problems—Airports—Swimming Pools 
Sewers—Sewage Treatment—Wastes Treatment 
Storm a Control—Surveys & 


LAKESIDE 8-5619 
755 So. Grand Ave., W. SPRINGFIELD, ILL. 











CLINTON BOGERT ENGINEERS 
CONSULTANTS 


Clinton L. rt Ivan L. 
Donald M. Ditmars ‘obert A. Lincoln 
Charlies A. Manganaro William Martin 
Water & Sewage — © Incinerators 
Drainage * Flood Control 


Highway and Bridges « Airfields 
145 East 32nd Street, New York 16, N. Y. 











Camp, Dresser & McKee 
Consulting Engineers 
18 Tremont Street, Boston 8, Mass. 


Water Works and Water Treatment; Sewer- 





ROY B. EVERSON 


Water Treatment Service Since 1900 for 
Swimming Pool Circulating Systems. Puri- 
fication Systems as applied to Sewage 
Treatment and Water Works. A New Sys- 
tem for Automatic Control. 


233 W. Huron Street, Chicago 10, Ill. 











Additional Engineers Cards 
on Next Page 
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ENGINEER ASSOCIATES 
Consulting Engineers 
Sewage Disposal Systems, Water Works 
Design, Airports, Highways and Bridges, 
City Planning & Engineering for 
Building Design 
312 N. W. Eighth St. 
Evansville, Indiana 


HASKINS, RIDDLE & SHARP 


Consulting Engineers 


Water Sewage & Industrial Wastes— 
Hydraulics 
Reports. Design. Supervision of Construction 
Appraisals, Valuations, Rate Studies 


1009 Baltimore Ave. Kansas City 5, Mo. 


Morris Knowles, Inc. 


Engineers 
Wate: Supply and Purification, Sewerage 
and Sewage Disposal Valuations, Labora- 
tory. City Planmng 


1312 Park Building, Pittsburgh, Pa. 








FAY, SPOFFORD & THORNDIKE, INC. 
Engineers 
Water Supply and Distribution — Drainage 
Ss ge and Sewage Treatment 
Airports — Bridges — Express Highways 
Port and Terminal Works — Industrial Plants 


Investigations, Reports, Designs, Valuations 
Supervision of Construction 


11 BEACON STREET, BOSTON 8, MASS. 





HAVENS AND EMERSON 


H. H. MOSELEY 


ONSULTING ENGINE 
WATER, SEWERAGE, GARBAGE, TINDUSTRIAL 
WASTES VALUATIONS—LABORATORIES 


LEADER BLDG. WOOLWORTH BLDG. 
CLEVELAND 14, O. NEW YORK 7, N. Y. 


LOCKWOOD GREENE 
ENGINEERS, INC. 
Architects - Engineers 
Montgomery Building 


SPARTANBURG, &. C. 
Waner Suppl a —— 





Sewage Di & Appraisals 
Industrial Waste—Industrial Plant Design 








FINKBEINER, PETTIS & STROUT 
CONSULTING ENGINEERS 
Water Supply, Water Treatment, 
Sewerage, Sewage Treatment, 
Bridges, Highways & Expressways 


2130 Madison Avenue Toledo 2, Ohio 





Waterworks, Sewerage, Civil. 


Mechanical, Electrical. Suecumal 
1340 Solders Field Road, Boston 35, 








Freese, Nichols & Endress 


Consulting Engineers 
407 Danciger Building 
Fort Worth, Texas 


LOZIER CONSULTANTS, INC. 


Sewerage, Sewage Disposal, Water 
Supply, Water Purification 
R Disposal 
Engineers 


10 Gibbs Street Rochester 4, N. Y. 














HAZEN AND SAWYER 
ENGINEERS 
Richard Hazen Alfred W. Sawyer 


H. E. Hudson, Jr. 


Water and Sewage Works 
Industrial Waste Disposal 
Drainage and Flood Control 
360 Lexington Ave., New York 17, N. Y. 


Metcalf & Eddy 
Engineers 
Water, Sewage, Drainage. Refuse and 
Industrial Waste Problems 
Airports Valuations 
Laboratory 


Statler Building. Boston 16 











FULTON & CRAMER 
Consulting Engineers 


Valuations 

Rate Studies 

Design 

Condbestion Supervision 


922 Trust Building — Lincoln, Nebraska 











Henningson, Durham & Richardson 
Engineers © Architects © Planners * Consultants 
ENGINEERING SINCE 1917 


Reports, Planning, Appraisals, Architectural Design, 
Highwoys, Bridges, Streets, Airports, Seweroge, 
Waterworks, Power Plants, Electricol Systems, 

Natural Gas Systems, Industrial Design 


OMAHA COLORADO SPRINGS PHOENIX 


O'BRIEN & GERE 


Consulting Engineers 


Water Supply, Treatment and Distribution 
Sewerage and Sewage Treatment 
Industrial Waste Treatment—Flood Control 
and Drainage—Rate Studies 


400 East Genesee Street Syracuse 2, N. Y. 











GANNETT FLEMING CORDDRY 
& CARPENTER, inc. 


ENGINEERS 
Dams, Water Works, Sewage, 
Industrial Wastes & Garbage Disposal, 
Highways, Bridges & Airports — Traffic & 
Parking Appraisals, a & Reports 
HARRISBURG, P 
PITTSBURGH, PA. PHILADELPHIA, PA. 
DAYTONA BEACH, 








The Jennings-Lawrence Co. 
Civil & Manicipal Engineers 
Consultants 


Water Supply. Treatment & Distribution 
Sewers & Sewage Treatment 
Reports—Design—Construction 

1392 King Ave. Columbus 12, Ohio 





PARSONS, BRINCKERHOFF 
QUADE & DOUGLAS 
Civil and Sanitary Engineers 


Water, Sewage, Drainage and 
Industrial Waste Problems. 


Structures— Power—Transportation 


165 Broadway New York 6, M. Y. 








GILBERT ASSOCIATES, INC. 
Engineers and Consultants 
Water Supply and Purification 
Sewage and Industrial Waste Treatment 
Chemical Laboratory Service 
Investigations and Reports 


New York Reading, Pa. Washington 
Houston Philadelphia 





Jones, Henry & Williams 
Consulting Sanitary Engineers 


Water Works 
Sewerage & Treatment 


Waste Disposal 
2000 West Central Ave. Toledo 6, Ohio 





MALCOLM PIRNIE ENGINEERS 


Malcolm Pirnie Ernest W. Whitlock 
Robert D. Mitchell Carl A. Arenander 
Malcolm Pirnie, Jr. 
MUNICIPAL AND INDUSTRIAL 
Water Supply—Water Treatment 
Sewage and Waste Treatment 
Drainage—Sewerage—Refuse Disposal 
25 West 43rd St. New York 36, MN. Y. 








GREELEY AND HANSEN 


Engineers 
Samual A. Greeley Paul Hansen (1920-1944) 


Paul E. Langdon 


Kenneth V. Hill 
Thomas M. Niles 


Samual M. Clarke 
Water Supply, Water Purification 

Sewerage, eee Trectmen: 

Flood Control, Refuse Di 


14 East Jackson Bivd., Chicago 4 

















KENNEDY ENGINEERS 


SANITARY ENGINEERING 


———$—<—a 


LOS ANGELES—SALT LAKE CITY 
TACOMA—SAN FRANCISCO 








THE PITOMETER ASSOCIATES, ING. 
Engineers 
Warer Waste Surveys 
Trunk Main Surveys 
Water Distribution Studies 
Water Measurements 6 Special Hydrau- 
lic Investigations 


New York, $0 Church Street 
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Additional Engineers Cards 
on Next Poace 














STANLEY ENGINEERING 
COMPANY 


Consulting Eagineers 


Hershey Building 208 S. LaSalle St. 
Muscatine, lowa Chicago 4, DL 
1154 Hanna Building 
Cleveland 15, Ohio 


Weston & Sampson 


Water Supply, Water Purification, Sewer- 

age. Sewage and Industrial Waste Treat- 

ment, Corrosion Control, Laboratory Serv- 
ice Supervision, Valuations 


14 Beacon St. Boston. Mass. 








Water Works, Sewers, Refuse Disposal 
and Other Public Works Engineering 
Reports. Investigations, Consultations, 
Plans, Specifications and Supervision of 
Construction Work 


100 Biscayne Blvd. South, Miami 32, Fla. 











ROY EDWIN RAMSEIER 
AND ASSOCIATES 
Sanitary and Hydraulic Engineers 
Water Supply, Treatment, Distribution 
Sewerage and Sewage Treatment 
Chemical and Bacteriological Laboratories 


1539 Solane Avenue, Berkeley 7, California 


Alden E. Stilson & Associates 


Conssiting 


Engineers 
Now lan Ce ep 
Buildings 
eports 


75 Public Square, Cleveland 13, Ohio 
245 North High Street, Columbus 15, Ohio 


Whitman & Howard 
Engineers (Est. 1869) 


Water Supply, Water Purification, Sewer- 
age, Sewage Disposal, Water Front Im- 
provements and all Municipal and In 
dustrial Development Problems, Investi- 
gations, Reports, Designs, Supervision, 














Thomas M. Riddick 


SWINDELL-DRESSLER CORP. 


Consulting Engineers 
Industrial Plants—Waterworks 
Sewer Systems—Highways—Dams 
Bridges—Surveys—Reports 
Design and Construction Supervision 


Box 1888 * Pittsburgh 30, Pa. 








Reports, Plans, Supervision. Appraisais 
1304 St. Paul Street 
Baltimore 2, Maryland 














ROBERT AND COMPANY 
ASSOCIATES 


Engineering Division 


ATLANTA 





Leonard S. Wegman Co. 


Consulting Engineers 
Refuse Disposal, Water Supply, 
Sewage Collection & Treatment, 
Highways, Bridges, Special Struc- 
tures, Shore Erosion & Waterfront 
Works 


235 East 45th Street New York 17, N. Y. 








K. G. Woodward & Associates 
CONSULTING ENGINEER 


AND SANITARY ENGINEERING 
ER SUPPLY AND DISTRIBUTION 
ERS AND SEWAGE TREATMENT 
NOUSTRIAL WASTE DISPOSAL 

hue ae 1ONS AND REPO 





OF CONSTRUCTIO 
SUPERVISION OF OPERATION 
13 East Main Street, Webster, New York 





pees 











Benjamin L. Smith & Associates 
Engineers 


Investigations—Reports 
Designs—Supervision—V aiuanons 
Municipal Engineering and Public Utilities 
11 North Pearl Street 
Albany 7, New York 

















FOR SALE 
Used Sewage Plant Equipment 


1—4” Chicago Pump Company sludge pump, 
2—6” Chicago Pump Company vertical shaft 
flood pumas 2—6x6 Pottstown blowers, 1— 
8x5% Pottstown blower, 2—10” Chicago 
Ne 4 Company comminutors, 1— 





1 4 
very reasonable. Contact Markwell | and 
Hartz, 


Contractors, Box 6225, Memphis 11, 
Tennessee. 


Ozone Plant Equipment For Sale 


The City of Philadelphia 
will sell all equipment belong- 
ing to a complete modern 
ozone plant . built 1949 
at cost of $1 million... can 
generate up to 1,250 lbs. of 
ozone daily and treat 36 
m.g.d. of water... 50 Wels- 
bach generators . . . also dry- 
ers, transformers, reactors, 
etc. 

Will consider offers to pur- 
chase part or whole. 

Interested persons contact 
Philadelphia Water Dept., 
Thomas B. Mullineaux. ac- 
counting officer, Rm. 1201, 
— Hall Annex, Phila., 7, 

a. 





Chief Operator Sewage Treatment Plant 
City of Owensboro, Kentucky, popu- 
lation 55,000, to operate Activated 
Sludge Plant with personnel of seven 
assistant operators in the charge of 
maintenance and repairs of plant, 
necessary reports to the Director of 
City Engineer and State Health De- 
partment. Apply to: 

City Manager 

City Hall 

Owensboro, Kentucky. 

Must be under 45 years of age, posi- 
tion will be placed under Civil Serv- 
ice with fringe benefits starting at 
$4,800.00. 




















SEWAGE TREATMENT PLANT SUPER- 
INTENDENT to be responsible for the op- 
eration of treatment plant, incinerator, gar- 
bage and refuse collections, and street sani- 
tation. Desire graduate civil or sanitary en- 
gineer with previous experience. Salary $600- 
$720 plus liberal fringe benefits. Further 
information and application blank can be 
obtained from Personnel Office, City Hall, 
Fond du Lac, Wisconsin. 








CITY OF MILWAUKEE—Mechan- 
ical Engineer III (Water Engineer- 
ing). $7215 to $8473 per year. Appli- 
cation to be filed before April 18. 
Examination date April 25. Mechan- 
ical engineering graduates with six 
years of experience. Must be regis- 
tered professional engineer or have 
a certificate as an engineer in train- 
ing. Appointee to become legal and 
actual resident of the City of Mil- 
waukee within six months after ap- 
pointment. Apply Examining Divi- 
sion, City Service Commission, Room 
701, City Hall, Milwaukee 2, Wis- 
consin. 
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112A 


DOING ONE THING 
AND ONE THING 
WELL — 


FOR 0 VER *Allis-Chalmers _................... 31A-33A-35A = *Jeffrey Mfg. 
*Al Pi veoeeceenseeeetenseseeeeseneeeeee VA — Johns-Manvill 
60 YEARS! peers ale “ 


*Anthracite Equipment Corp. __. 112A 


Keasbey & Mattison —............. 
6 *Komline-Sanderson Engr. Corp. ............ 
Badger Meter Mfg. Co. 18A 
*B-I-F Industries _.... ieee Soeee U 


*Builders Providence, Inc. _.......... Back Cover Layne & Bowler, Inc. 


MANUFACTURING CO. A RAE Sl BA 
¢ 


DEPENDABLE MODERN c M 
Carborundum Co. 30A 


th Geainais 5) McDonald Mfg. Co. A. Y. 
WATER Cast Iron Pipe hussorsh ‘bate ww I2A-13A ayy & H Valve & Fittings Co. ” 909A 
Centriline Corp. ; ; OES rpcg thesis dren <> paloma ~ 


*Mueller Company 28A-43A 
PURIFICATION *Chain Belt Co. Ese: 
*Chicago Bridge & 
Iron Co. Inside Front Cover 
EQUIPMENT *Chicago Pump Company ...... i _ 6A *National Clay Pipe Mfrs., Inc 


*Climax Eng. Mfg. Co. ................--... SIA National Welding Co. Ltd... 
CALL OR WRITE Computer-Measurements Co. _.... 104A “Neptune Meter Company 
Consulting Engineers _..... 1O9A-I10A-I1IA 


Advertisers Index 





P 


*Pacific Flush Tank Company ............. 47A 
D Pennsalt Chem. Corp. Inside Back Cover 

Darley O:Cai, Wi S. 20 *Pfaudler Permutit, Inc. - ae 
Deda S Ce, Pine Se *Phipps Bird, Inc. _...... vonneeeeee | OBA 
Deming Co. Bee Pittsburgh Coke & Chemical Ca. 22A-23A 
ie: Ce Gate. scsitcs iteetaiene *Pratt Co., Henry jnticseahdinniianis 
switch to *Pressure Concrete Co. e-v-eeee 1OBA 


Anthrafilt Pas. 


Enterprise Engine & Machy. Co. _..... 53A = *Roberts Filter Co. . 
Trade Mark Reg. Pat. off. Electro-Rust Proofing Corp. .................. ITA Royer Fdry. & Mach. Co. 


THE MODERN ALL-PURPOSE s 


FILTERING MEDIUM Fairbanks-Morse _....................-.--....20A-21A *Simplex Valve & Meter Co. - SA 


Macher & Paster 2 ge we i re = eg aD 48A 
Ford Molter’ Bex Coes 102A Ore wes a east 


SET SRE Si Be ST 44A-45A —-SUtorbilt Corp. 











Best for All Types 
of Filters 


G *Tex-Vit Supply Co. 
ANTHRAFILT Gorman-Rupp Co, ....2....----.--.ec--c-c-eeee----- oe ea 


U 
offers important advantages : 
over 1 and q , “ *U. S. Pipe & Fdry. Co... 26A-27A 


DOUBLES length of filter runs. 

REQUIRES only half as much wash water. 
KEEPS filters In service over longer periods. * ° 
INCREASES fitter output with better quality of- Hupp Aviation Wallace & Tiernan, Inc. . 


eives m . Weinman Pump Mfg. Co. 

better suppert synthetic resins. 

PROVIDES better removal of fibreus materials, Wheeler Mfg. Ce Fh cet 
bacteria, micro-organie matter, taste, order, ote. Woed Co.. R. D. . 


Hersey Sparling Manufacturing w 





IDEAL for Industrial acid and alkaline solutions. a 
EFFECTIVE filtration from entire bed. Ideal Electric & Mfg. Co. .....2cc--aceencevaon-- 42A Woodward Iron Co. ............... 


a oo or telling with med, Has, Industrial Chem. Sales Corp. 00... 2A 
Write for ferther inf Sees tens *International Minerals & Chem. Co. _...34A 
sampice ana quotations to: *lowa Valve Co. .. 8A VeOe Ons MeO Oi: siitinicctieicnintiaciiinad 


PALMER FILTER EQUIPMENT CO. 
P. ©. Box 1696—822 E. Sth St., Erie, Pa. 
Representing f . 
ANTMRACITE EQUIPMENT CORP. *Advertisers represented in the 1959 Reference Number with Catalog specifications copy. 
Anthracite Institute 








Please refer to that issue for additional information concerning their product or equipment. 
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There IS a difference 
in chlorine 


In these “‘scrubbing towers” Pennsalt 
Water Works Grade chlorine gets the 
extra purification that helps you give 
your community greater protection 
through safer, more dependable chlori- 
nation. This added processing step is 
just one important dividend you get 
with Pennsalt® Chlorine. Others 
include... 


Delivered purity guaranteed by manu- 
facturer. Pennsalt chlorine is made, 
packaged and shipped by Pennsalt. 


Clean, safe packaging. Pennsalt takes 
every precaution to eliminate the foreign 
matter that can foul your chlorinators. 
Containers are cleaned and inspected 
before each use. 


Ample supply, dependable delivery. 
Pennsalt supplies Water Works Grade 
chlorine for communities of all sizes, 
expands capacity on a planned basis 
to meet growing needs. And Pennsalt’s 
half-century of chlorine shipping ex- 
perience means delivery you can 
count on. 


Pennsalt Water Works Grade chlorine 
is available in 100- and 150-lb. cylinders, 
and in one-ton containers in multiple- 
unit rail cars. Call or write Pennsalt 
today for fast service. 


For fast sedime:tation in your sewage 
plant...use Pennsalt® Ferric Chloride, 
anhydrous or liquid. 


See our Catalog in CMC 
Mal 
rs 





INDUSTRIAL CHEMICALS DIVISION 


PENNSALT CHEMICALS CORPORATION Pennsalt 


Three Penn Center, Philadelphia 2, Pa. 
Sales Offices: Chicago « Detroit « New York « Philadelphia « Pittsburgh « St. Louis * Appleton « Atlanta 


Chemicals 


ESTABLISHED 1850 


Pennsalt of Washington Division, Tacoma « Portland _industrial Quimica Pennsalt, Mexico City 
PENNSALT CHLORINE is made at Calvert City, Ky., Portland, Ore., facoma, Wash., Wyandotte, Mich., and Mexico City. 





Gif 


POSITIVE CONTROL OF MATERIALS IN MOTION ort 


@ Solid Stainless Steel Shaft 

© Unloaded Stuffing Box 

© 90° Shaft Rotation 

© Rugged Valve Body 

© Unique Reinforced Valve Seat 
© Two-Way Thrust Bearing 


Dir 
Ga 
(Ze ¢ Feidewe BUTTERFLY VALVES! 


*NO ‘FREEZING’! © NO LEAKING! * MUCH LESS MAINTENANCE! 


Performance-proved in the 25 to 
125 psi range, Builders Butterfly 
Valves are built to AWWA specifi- 
cations. Non-corrosive metal to 
rubber seating results in bubble 
tight closure and free and easy 
operation even after long periods 
of inactivity. Shaft rotates only 90° 
. .. reduces wear and tear on shaft 
and stuffing box. All types of valve 
operators available to suit your 
requirements. 


Industries 


BUILDERS-PROVIDENCE + PROPORTIONEERS + OMEGA 





METERS « FEEDERS * CONTROLS / CONTINUOUS PROCESS ENGINEERING 


Ask for proof! Request Bulletins 
650.20-1 & 650.20-2 for complete design 
details. Write to B-I-F Industries, Inc., 
350 Harris Avenue, Providence, R. |. 
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